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A, CN, CZ, HU, IL, JP, KR, MX, NO 
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(71) HUA 7#yh • ?#9h»J-X 

ABBOTT LABORATORIES 
7;* U #-&*B, -f U J-i • 60064-6050, 

- H • 100. Y • 0377/Xf • K— • 
6 • tH" — 2 

fr/Vf*. 43230. #A 
*\ 7)V%a> H^^-1069 

7^U*-&*B. ifr/Vf :t • 43230, #A 

*\ ^x-f v • n- h • 581 

(74)ft3!A #1!± /II □ tt* W5€) 



(72)f&W# 



(54) [^©^ft] ID»J- ^Jt^R^nS©^ 



(57) 

(BBS rxD>»— tfj ) ©rafc&tf-ettSCffifflfcgl 

U/k>Bt (GLA) 0v>3j^E#>VU/p>& (DG 
LA) ^o^MJtr;DGLAX»2 0 : 4n-3or>X-f 
3-y-^>^X>K (EPA) ^\0^(C^ViTflJffl$n 

dglah m&tmim* ?mmtfm* mmmn 

*V>m (A A) , H3U-^lJ-X>g| (DHA) , E 
PA, 7YV>n* co6-Fn-y-^>^X>KXtto)3 



(2) #^2 0 0 2-5 2 3 0 9 8 

im^m i ] i (0 6) tc^-r? * u*?- Fis^j©» 5 o 

itmm 2 ] tu laiH^ij i T-a * n s <r £ m £ f § i 

[If ^4] MSSIBWMo r t i r e 1 1 aM<W®fr £SP§2tl3 C 

[if^5] tijfams^a 1 p i n as-e^^.<i^^#^^*r§if^4 

fcifafcO^U'^FSB^Jo 

[w ^ 6 ] if &m i s fc« 2 tcta^otuia? * fis^c i^tn 

a) @b?ij#^i (0 6) T^snaMia^utf-FiETUfc 

c) Miaxny^-^^(D^^-h^^^feJ;aW^TT\ Ma^£- 

[H^ 1 0] ntmWMmmt)\ E. c o l i, Cyanobacter 
iafcitfB. subt i 1 i s fr£j&5&fr5»{£n3 £ t*ftWl t? 3If 

[if ^ 1 1 ] tuiam^«^, mfmmmm. m&mm, mwmm%>& 



(3) #^2 0 0 2-5 2 3 0 9 8 

ItmM^M. 1 2 ] tufB JlSlfflflSA^ Saccharomyces s pp. 
n Candida s pp. Lipomyces starkey N Yarr 
owia spp. \ Kluyveromyces s pp. Hansenu 
la spp. ^ Aspergi. 1 lus spp. ^ Penici 1 1 ium 
spp. ^ Neurospora spp. Trichoderma sp 
p. fe^Pichia spp. frb&ZffifrZ>MIRZnZ££*mWLt.1rZ> 
1 1 fc:ffifc£>7j£o 

[If i^M 1 3 ] HtjIB^SIfflflS*^ Saccharomyces spp. 
s Candida spp. > Hansenu 1 a spp. fe^t^P i c h i 

a spp. frz&zffifrzm&znrcBmnmmv&zz £*&&£? 
m 1 1 \mm<Djjm 0 

1 4 ] itGlBlf Saccharomyces cer 
ev i s i a eT*&%C£*ffl$Lt'rZffiJ&%l 3 fcfS^O^o 

BLfcm^mm erne) faotijn§?^wf pto^^^- 
itmm 1 6 ] tmm 1 5 Ktmcomm^ ^-^t^±« 0 

1 8 ] mEWMmmti\ E . col K Cyanobacter 
i a4oJ;tfB. subtili s frt>f&Z>Mfrt>WlR-$ftZ> C ^^^T^Ili 

^ 1 7 ttaigo?g±iffl^ 0 

Mo 

[11^2 0] fulHMIffl^^\ Saccharomyces spp. 
„ Candida spp. ^ Lipomyces s t a r k e y N Yarr 
owia spp. ^ Kluyveromyces spp. ^ Hansenu 
la spp. .Aspergillus spp. > Penici 11 ium 



(4) 



#^2 002-523098 



spp. N Neurospora s p p. N Trichoderma sp 
p. 43<fctfP i c h i a spp. frZ&&mfrt>miR2ftZC£% ! lftWL£t& 

$mm 1 9 icmmv^MMo 

[ft MM 2 1] tulHXMIfflBS^N Saccharomyces spp. 
> Candida spp. > Hansenu 1 a spp. fecfclf P i c h i 

a spp. frZf&zm^wnisnrmmnmMv&zctzw&ttum 

im^mz 2] fuKH?^tt#\ Sacchar omy c e s cere 
v i s i a eT*&Zt£%mk£?Z%l$&2 1 te8B«©*§=fc*BIIfio 

imMmz 4] mie# u ^fSfajM®^\ s;**- y -u / (d g 

LA) , 2 0 : 4n-3fcJ;y7FI/-yi (ADA) £}i§3ft£ft 

^ x ^ >y ^»©sfcfit # u ^ia5fijflijtei?©^fijc^ t> p> -r d i: ^ -r 3 

b "7 y 7s V x — v ^fil^o 

umm 2 8] tuiSD n a mtwmm^ 1 (i6) tj;ot^n§i: 

Itmm2 9] 11^2 S^fE^CDfulHbh^Oh^yX^xX^^Pi 



(5) #^2 0 0 2-5 2 3 0 9 8 

[»^3 0] a)IE?iJ#^l (0 6) -ea^nSMIH^^U^KBE^J 
c) MIH¥lt ? ^ U ^ ^ F lE^J ^ J: o T 3 - K ^ n x o y -tf © 

m^m 3 1 ] mmvmnx u ^wro^ y-uyu>» (gla 

) > XfT'JF^i (ST A) UJ;a77+F>l (A A) frt>f&%ffifrt>m&l 
$nSC^ ^bTtulH©M^^U^ISftII^^\ ftlftlDGLA, 2 0 
: 4 n - 3 feitf A D A^^SiA^I^nS (1 ^*^t^t5^3 0 

-tr (d e s a t u r a s e) fclMTf SHjgfcS ^fc^tPC £ "T £ If 3< 

[If ^3 3] HUlB^^^U^ia5fPfliflS^*% DGLA, 2 0: 4 n - 

* fnftiAA, x^a^>^x>i (EPA) , a)6-H3^y^xyl 

, AASfc&E P AtD&mcmLTteA 5-ftfa7- IfTfet), a>6-F3 
ffi$m 3 2 &cf2i£cD73?£o 



(6) ft$ 2002-523098 

[|f^3 5] iH^'J^MIA\ Fn+f-^^x^i (DHA) 

im>m 3 7 ] fuf U ^fS3»jM*\ D G L A> 20:4n- 

[Hl*3@3 8] fufES^^U ^fSfPflgK^, A A, E PAMoj 6 - 

[11^3 9] mmmn$v^mmmffimt>\ dha, rvu^ym, «> 

y^J^'JK, >^U-teUF\ FU^U-t:UF\ ?>r:-X, ^ffl^^F-X, 



(7) #^2 0 0 2-5 2 3 0 9 8 

VIZ tlfz'Pft < £^—0(D\£^^y£, 7^i/7A, «j\ V> 

S»*^4 3 £IB*^m*Mtlo 

v^mmmmwt£. m&m3 2tcfBico^^oTisai$nfcHuEsu©^u^ 

[§1^4 9] HulBMtl4-°U^l0^m^ DGL A, 20 : 4n- 
3 :fc<3;tf A D Afr £>$SS¥fr £)i^£ft^ 8&CfB*£<D 

[ff^5o] MiBS'jo^u^tafniiJKfiEA^ aa, epa^^b- 



(8) #a 2002-523098 

[ii»i5i] mmmt°v^fmmmm\ dha, ada, w6-f 

[ft ^ 5 4 ] S2?'J#^ 2 (022) fcl^nfc? * Utf- F@E?iJ<D'>% 

[it ^ 5 6 ] mmm\ # v ^mmmmm^mn t Lrmmt zmm 
mcft&%^uy$-^%u-}!t%£t*w&£T%mi£m5 5 sk 

[|f^5 7] tulHSB^J^Mo r t i r e 1 1 a JSOMMfr £>P#£n& 

im$.m5 8] tufBUMtf a 1 p i n a8^5 CI ^^#^^^^11^ 
5 7 tclEf^;* * KgH^iJo 

l$mm5 9] If^ 5 4f/ctt5 5fBf^Mfa^I^^FSE?'J&c£o 



(9) ^2 0 0 2-5 2 3 0 9 8 

1] a) E^'J#^2 (02 2) ^£n£fufE? * I/^f" FSH 

b) i) 7n^-£-, fecfctfi i) ^n^E-^-^at^e:BISb^tuBB# 

[If^6 3] miJ^MmMti\ E . col i, Cyanobacter 

i afc^tfB. subtili sA^i§^P.I^n§ci:^#li:t5i 

o 

[fi^JS 6 5] Mt^MMMMf^^ Saccharomyces s pp. 
^ Candida s p p. Lipomyces s tarkey 1 Yarr 
owia spp. > Kluyveromyces s pp. ^ Hansenu 
la spp. N Aspergillus spp. ^Penici Ilium 
spp. N Neurospora spp. > Trichoderma sp 
p. fecfctf P i c h i a spp. frZ}&Z>ffifribmiR-£rL%>Z.t%W&£t2> 

lm>$M 6 6] mttiKMWlft££fi ^ Saccharomyces spp. 
s Candida spp. v Hansenula spp. feJ^P i c h i 

a spp. frZf&%m^mni£nrcMmnmm?&zzt*wm£?mm 
m. 6 5 icmmcojj & 0 

[11^6 7] iiutmmMmmtiK Saccharomyces cer 
ev i s i ael:&%£t%W&£tmmm6 6lctm(D?jm 0 

[it^6 8] a) 7°n^-^- N &£t/b) mf^^-^-^m^m^. 



(10) ffg2 0 0 2-5 2 3 0 9 8 

O 

itmm 6 9 ] tmm 6 8 icim<Dmm^^-^tsm^mm 0 

[If M^. 7 1 ] mtmmmmt>\ E . col K Cyanobacter 
ia^tfB. subt i 1 i sfrZj£ZmfrZ>M&'Zn%Zt*ftWL£'?Zffi 
SM7 OlC$ffi<Dm±MMo 

^rnsm^t?^^ £>>§jr£ n & c ^ ^-r §if ^ 7 o ictmom^m 

[§iAf<^ 7 3] fijfEJIlitlfflJJSft^ Saccharomyces s pp. 
^ Candida s pp. N Lipomyces s t a r k e y N Yarr 
owia spp. „ Kluyveromyces s pp. > Hansenu 
la spp. ^ Aspergi 1 lus spp. N Pen i c i 1 1 i um 
spp. N Neurospora spp. N Trichoderma sp 
p. P i c h i a spp. frbtitZmfrZMSl'SnZ <!£*&&£?%> 

IM^M 7 4 ] HufBUMflSA^ Saccharomyces spp. 
^ Candida spp. „ Hansenula spp. ifccfcCfP i c h i 

a spp. frz&&mfrZMfcznrcmmmmmr-&z<i£*ftm£?zm& 
^73 temm<Dm^.MMo 

lm$&M 7 5] HulBfS^SfflflS^N Saccharomyces cere 
visia e-V&ZZ £*&&£-? 2>mJ&m7 4 £f2fc<D?g±«o 

Itmm 7 7 ] MfE# U ^fflfoffi&imff, D G L A , 20: 4n-3feJ: 



(11) 0 0 2-5 2 3 0 9 8 

— K*TSM. a 1 p i n a D N A BE#P&#ty hWMDh^VX 

CH*S8 1] fulBDNAIEW@B?iJ#^2 (H2 2) KioT^nS 
C £ t "T § If j£Jg 8 0 fcf Bft<D M h &&<D F7>X^*x->^ VHfil^o 
[|f^8 2] |f^8 ncfH^MIHbh^cDh^yX^x^^^ni 

[|f^8 3] a) @E?'J#^2 (1212 2) T^£tl£jtufE5* ^ \s%?- KBB 

d) M^u^iaOTflSK^^^^u^fis^jiiJKK^^-rsfcfeti:, Mies 

[ii^ 8 4 ] mtmnx v *mimmwti3\ gla, sta^^aa 

€tlDGLA, 2 0:4 n-Sft&ZfcoQ-FnV^yZx-yMfrZj&ZffifrZ 
[If M 8 5 ] fufE<D£j#IM U TOSftflgflSKfcgiJOtf U ^fisRlflgKilftte 



(12) #^2 0 0 2-5 2 3 0 9 8 

a =7 — if £ Hint- s xs* $ e» tcfrty c t t -r § if ^ 8 3 tci 2fco^& 

o 

im^M8 6] tufH^^4< U ^fa^nfliM^\ DGLA, 20:4n- 
[If ^ 8 7 ] MfBBUOtf U ^fiSfoflgfll&fcg&tf U ^iBfnflgfl5&fc:£& 

tt^KoB^fcniB-rsxs** 6 tests z t*mti£t&ni&%8 q immco 
cn^8 8] mmxv^fmm&swttf. f^^^x^e aa, « 

n§ c t c t %:W$k t?2> tmm 8 7 fcf 2t&<TOr£ 0 

[H*S9 0] MlS^tl^U^IS^ira^ DGLA, 20:4n- 

[11^9 1 ] mzm<D$v^mmmmmt>\ aa, ep Msztfa 6 - 

[If ^ 9 2 ] Ml 2ftl£tf U TOfn«i^\ DHA, A A , a> 6 - F 3 



(13) #^2002-523098 

yyj-feUFs ^'J-b>JK, hD^U-feUF, ^ffl^^h-X, 

mmm 9 6 icmm^mmmmo 



(14) ftg2 0 0 2-5 2 3 0 9 8 

m^m ioi] mams 3 icmm^mic^rmm^nrcm^^ 

10 2] Mt2£j£» U ^g&aiiffig^ D G L A , 20:4n 
-3fe«fctfADA3b^figSP*^ii#il$nSCi:*«FSt^r5i»^l 0 nets 

[If ^ 10 3] MfEBUOtf U ^IB5ft]fl§JKf&tf, A A , EPAfe<fctfai6 

im^m 104] mzmmx u ^fsfnfliitei^ dha, tki/-^ 

Itmm 10 5] 11^8 3 JciH«<D^tJ:^oTSIai$tifc^3H^R*& 

imam 1 0 6 ] *° u ^immmm<Dmmm(D^ic zixm^z vm* 

[H*S10 7] IB?'J#^3 (04 3) K^Sftfc^l'^KBE^D^ 

immn 0 8] mmm*mm^3T*mznzz zm$t 
m^m 109] KiissB^j #\ # u ^tsfpflgM $ & u ^ / ^fiSTOflen 



(15) #^2 0 0 2-5 2 3 0 9 8 

3titOTl 1 0 7 Sfefct 1 0 8 fc:ISfc£>W5* * FgS^'Jo 

[if^jg ill] mwmmmftt h-e&s c tzw&ttzmMm 1 1 

[it 112] if ^ 1071/cttio 8fefc©tui2? ^ l^j-f- Fia^'j 

^ <£ o T n - K £ nfcfSi^ y SI o 

itmmi 14] a) mmm^3 cm 4 3) T^n^MiE^i^-^F 
b) D 7n^~*-, *5^cf i i) myv^-z-icmmmcmsLtzMtm 

im^m 116] MfEJKMHfl§#\ E . col U Cyanobacte 
r i a&XTSB. s u b t i 1 i s frt>f&%ffifrt>mtR-$n%> Z. tZWIUlttZ 

m^m 1 1 5 ictmvjimo 

mmm 117] mmm®Mt>\ mimvomm, msmm. mmmm^ 

[If MM 118] fufE3Ci!»^ Saccharomyces spp 
. > Candida spp. Lipomyces starkey, Yar 
rowia spp. „ Kluyveromyces spp. > Hansen 
ula spp. N Aspergillus spp^ Pen i c i 1 1 i u 



(16) #g2 0 0 2-5 2 3 0 9 8 

m spp. , Neurospora s pp. , Tr i choderma s 
pp. feWPichia spp. frbj&%MfrP>MM-$n%<ltl£W&tt 

IM&mi 1 9] fijlSm@«^\ S a c c h a r omy c e s spp 
. > Candida spp. , Hansenul a spp. fc<k Xf P i c h 

i a spp. frzj&zmfrzxit£ftrcwmmmm?&zz£*^t?zn 
^ii8 ictrnvftfeo 

m$ZH\ 2 0] mmmWMMtf, Sacchar omy c e s c e 
r e v i s i a e to £*&&£? Zffiimi 1 9 fciBiS075r&o 

itmmi 21] a) -fu^-z-^ 43<fct;b) mytt-z-Kmmw 

fcM&Lfcti&m^ 3 (04 3) K«fcoT^*nS**U*f-KIBflp£#€y'** 

im&m 122] 1 2 1 \mm<Dm^?$-*<3tsffi£.mm 0 

MiRlSftZ c £^mm£T^m^m l 2 2 JcfBigOlS^MJfio 

[if ^ 12 4] fufSICM»^ E. col i , Cyanobacte 
r i a$5£Z?B. s u b t i 1 i s *^fig«^&W5$nS £ £%W®L£?% 

tmm 1 2 3 fcSioisiiR 

12 5] fuf2j|$«#\ "miMMR MMR 

[ft ^ 12 6] MfEXMM#\ Saccharomyces spp 
. > Candida spp. \ Lipomyces s t a r k e y N Yar 
rowia spp. , K 1 uy ve r omy c e s spp. .Hansen 
u 1 a spp. , Aspergillus spp. .Penicilliu 
m spp. , Neurospora spp. .Tri choderma s 
pp. fcWPichia spp. frZ&%mfr$WRZft&Z.£%ffi$L£? 

%tmm 1 2 5 tctmomsmmo 

IM^m 12 7] lulEKarifflfla*^ Saccharomyces spp 



(17) #^2 00 2-5 2 30 9 8 

. ^ Candida s pp. \ Hansenula s pp. $5&lfP i c h 

i a s p p. frZf&zmfrzwfoznrcmmmmMv&zz tzwmttm 
^126 icimvm^Mfco 

[ff ^ 12 8] MfBft^fflSStf, Saccharomyces cer 
e v i s i a eT*&ZZ.k.*ffigl£? 1 2 7 fcUBfcOa^Mo 

itmm 129] tm^ ^-omib? vmmmitiK tmm 

o 

CM&Bl 3 0] tulB^ U ^faaHflSIIA^ DG L A, 2 0: 4 n-3fc 

MAS, 4W£fcii^g|&, 

CiljfcJE 13 1] 1 3 0 ^fag^M^ ffi^gfcfcfcttMftKBfc: 

[fi^l 3 2] sl^l 2 lt£%Sffi<D'<1?#—%'£tSh s 7VXi?x-y 

x - <y * mwvm? * t * u ^iajftueflsn©^* & & 5 -r c t t?z 

[11^13 3] fO^rVi.^ 7°D^-^-^at^c}S|gL^xny 

cn^i 3 4] mi b d n a is vmmm^ 3 ®4 3) laot^ti 
s c £ t?%> tmm 1 3 3 k% m <o t h two h7^x--y^ Pi#Lifr 

Itmmi 3 5] ifs&gi 3 4£fBfc<OfufBt: M»h7>X^*x-7 

^0 



(18) #^2002-523098 

imxm 136] a ) m?m^ 3 (043) -emznzmz? ? m-?- h 

d) &Jt#y^mj&J&l^ MIBS 

[If^JS 13 7] tufBSHtf y ^ffiSftlJjiJKKAV G L A, ST A A 

^^-r^ii^i 3 6^13^77^0 

o 

[IfM 13 9] tufB^tl^ U^f§?DlgJK^\ DGLA, 20:4n 

-3fc£tfADAfr£j£5Pfr5iI&£n5<:fc, * L T JW 0 # y ^ffift flgflfrK 
^tVftlAA, E P Afcitf a) 6 - K3^>^xyi^P,^^^Ii 
5n§ilt ^LT'>&< £fc-OCDMfBxWa5-^\ AAl/cttEPA 

mxm 140] tfim\o$ y ^fmmmmm^mm^ u ^t&*ni§ji»c^ 

cn^ui] y ^flajftj|gjteii*% dha, ada, a)6-Kn 



(19) #^2 0 0 2-5 2 3 0 9 8 

itmm 142] tmm i 3 6 icmm^mic^xm^nrcmn^^ 
tm^m 143] nn&j&ty$v^m}mffim\ dgla, 2o:4n 

- 3 fe<fctf A D Afr6>J&3^fr^»s£n3 £ ^^#i5[^-r§|f^ 1 4 2 £fB 
M&E 14 4] tufBSijO^U^fSfnSgM^ A As E PAMw 6 

[11^14 5] MfB^^U^f&fPfliJffi^ DHA, A As o>6-F 

itmmi 4 8] MfB^sfflfiJc^A^s mnwztcmmnmc&^nz 
£ tz^mttztmm 1 4 7 ^isf^mmjm 

CW^l 4 9] fyfB^«ffij»#\ 33t-y7i, £/^Ss 
^/^U-trUFs ^^U-feUFs FU^U-feUFs ^n-x v :§£ffi^F-X 

^^tifc^ <H-ofl)7^ u^m^ $ ^#tf £ t -frwm. trz mim 1 

4 3 (cfBic^Sffij^o 



(20) ^2 0 0 2-5 2 3 0 9 8 

Cifj&E 15 1] 1 ) |f$£ 1 3 6 KiB*8©#&fct£oT»jS£ft;fct5iB 

mmm 154] 1 3 6 icmmo^mcw.-Drm^nr^m^^ 
y ^mmmmrn. t & % m m & e> 3i?R * n fc '> % < t % — 3 <o # y ^f&fnfliK^ 

B*3&B 15 5] HufS^tl^ U ^tSfnflgJK^*^ D G L A, 20:4n 
- 3 £><£tfA D A*>6fig5»*>e>»5$nS C Ztitim 1 5 4 tcf2 

m^m. 156] tut as'j^ # y ^mmmwjWthK a a , EPA^o^e 

[11^15 7] ME^&tfy^fSfoflgJKigtf^ DHA, ADA, to 6 - 



(21) ^2 0 0 2-5 2 3 0 9 8 

itmm 158] ifffi 1 3 6 \mm<Di?m^^TmfeiEfttmu^$L 

m^m 159] #v ^fmammm^mmmcD^ic ^ot^^ vm* 
itmm 160] 4 (046) jc^^n/c^ * ut? Yunwp 

^160 lcf2f<©#iat5* * u^-f- KgE^iJo 

[ff^JUl 6 2] iiuf2BS7iJtf, ^U^ISMIS^gMi:bT^Jffl-r§a 

6 1 lctm<D%-M? * Is*?- Fffifllo 

[li^ 1 6 3] tfffBSEflltf C aenorhabdi t i sJSOlii (n 
em a t o d e) fr£>ffimt£ft&Z.t%fflgkt?&m&%l 6 2 fcfESS<E>5* * U 

[Sf^l 6 4] e 1 e g a n s C t%W$Ltt%m 

j&g 1 6 3 {cfEfcO? * Is*? FIB^Jo 

[If ^ 16 5] If ^ 160ff:fil61 fefc£>MlE? * u^f- FBE^U 

[ff^i 6 6] ^u^tn^^f^^^^m^u^yf-F-efeD 

iMmmi 6 7] a) @B?iJ#^4 (0 4 6) T**n3mjfE2 * U*?- F 
b) i) ^D€-^-, 43cfct>*i i) l^^n^-^-tc^W^jilSLfcMI^ 



(22) #^2 0 0 2-5 2 30 9 8 

Itm^ 16 9] nuMWMMMt>\ E . col K Cyanobacte 
r i afccfctfB. subt i 1 i s frZ>J&Z>%$frt>mU~£n% t t^WLffZ 
tmm 1 6 8 £|Eig©73 j£ 0 

[bS^^ 17 1] fuf2 JIBIIfflllS;^ Saccharomyces s p p 
. Candida spp. N Lipomyces starkey, Yar 
rowia spp. N Kluyveromyces spp. Hansen 
ula spp. .Aspergillus spp. , Pen i c i 1 1 i u 
m spp. .Neurospora spp. , Tr i choderma s 
pp. fe<fctfP i c h i a spp. frZj&ZmfrbWRZtlZ 

im^m 17 2] miMmmMt)\ Saccharomyces spp 
. > Candida spp. % Hansenula spp. 43«fctfP i c h 

i a spp. fr$f£zmfrzmfci£nrcmmmmm?&z££*ftWL£?5ffi 

ItmM 17 3] mtmmmmmt)\ Saccharomyces ce 
r e v i s i a e Z £%&&£? Zffijgm. 1 7 2 £fB«<D#j£o 

im&mi 7 4] a) ^n^e-^-. tsxtfb) &?u*~ z~-\c mm 

ICM£ LtzE&m^ 4 (046) IC & o T^£tl£ ? * u^-f- KSB^iJ^t?^^ 
Itmm 17 5] If^ 1 7 4 £l2ig<DiuiE'^ ^-^r#t??i^|fflj^ 0 

rat^ 17 6] Mmm^mmm&mMzrzimmmm^f&zm^ 



(23) #^2002-523098 

[MMm 17 7] mmWMmmti\ E. col K Cyanobacte 
r i a&£tfB. subt i 1 i s 5>$£^fr?>}I3ft£n& C £%mWl£t& 

tmm 1 7 6 ictm<Dm$.mMo 

itmm 17 8] mmmmmmtiK m%m^mm, 

[§it^ 1 7 9] tuiaMm^ Saccharomyces spp 
. > Candida spp. > Lipomyces s t a r k e y ^ Yar 
rowia spp. » Kluyveromyces spp. N Hansen 
ula spp. ^ Aspergillus spp. s Penicilliu 
m spp. ^ Neurospora spp. > Trichoderma s 
pp. feitfPichia spp. fr%fc%m^mUl£ft%^t%:W$ktt 

1 7 8 Ktimvm^MMo 

Im^M 18 0] tuSHEMIfflflS/6\ Saccharomyces spp 
. Candida spp. „ Hansenula spp. $5 <£ XS P i c h 

i a spp. frZf&%m^muzftrzBmmmM^&%££%w®£Tz>m 
j£j£n 7 9 izmmvmuMMo 

Itm^. 18 1] fu§E?ii«#\ Saccharomyces cer 
e v i s i a e?&%£ £%W&£t%m$imi 1 8 0 £lEic©?i±«o 

itmm 18 2] mm^t $-<Dmm? z Fmrnvrnm, mm 

m$mi 8 3] tmtfV^ffiQffiffiWtff. DGLA, 2 0 : 4n-3fe 

<fct; a d A*^fig5p*^w5$ns c fcfc^fc-rsM&g 1 8 2 icmmvm 
warn 18 4] tmm 1 8 2 ^tai^ti*, m^r^mmmmz 



(24) #^2 0 0 2-5 2 3 0 9 8 

lf%3— F-TS, C. e 1 egansA^ODNAE^tythJ^Ob 
[litOTt 1 8 7 ] fufBDNAEW@E^J#^4 (04 6) iaoTi?tl 

§ c t ^#iS[ 1 1 % m>m 1 8 6 imrnv t f em© f 9 y x *j x - y * mim 

[If^l 8 8] mSMl 8 7tcfB*OBU^t:FWOF7VX^x-y 

Mo 

itt$m 18 9] a ) ib?ij#^ 4 (046) t?«ns tuia? * u** f 

190] mmmn # u ^fi &*ni§ra#\ gla, sta^^a 

nfnDGLA, 2 0 : 4 n-3:fe<fctfADAfr5j$3itfp£j^£nSCfc£ 

itafc-rsw^ 1 8 9 £iEft©7?i£o 

[If ^ 19 1] Mf3<D£j#!M U ^IBfofliJKii^SiJ^jtf y ^f&MjftK? 

fa7- tf^^SfSXjg^^^^tfC^Wm^'rSlf^l 8 9{ClBi$0 



(25) #^2 0 0 2-5 2 3 0 9 8 

[HOT 19 2] m1E&M$V*ffifamffi&t>\ DG LA, 20:4n 

#\ ftlfnAA, E P AfeiO'fl) 6 - F^^^^xyiA^^^^ 
l£ft%Cts %LT'P%;< — D(DMWr*f 7-3.7— \£t>\ AAfMEPA 

[hot 193] MfHgij©^ y ^tafnmj3fii^*s# y ^ffiftJMri&fcg 

[HOT194] U ^!S5fofl!JK&a^ DHA, ADA, a)6-Kn 

^V^iyllsitfffl 3- F3^y£xy^fr£$3^fr£>}I^£n£c:£ 

C ££#I$[£T3fifOT 1 9 3 &CfBgtf)7j&o 

[hot 195] hot 1 8 9 ictm<QJ5mc&-D T9mf*tifctm&i& 
vot'v^mmmmt, hoti 9 nctm^m^m^rm^nrcmmm^ 
xv^mammwit., hoti 9 3ictm<Djimc^TmmiEnrzmmm# 

[WOT 19 6] MfB£/#IM U ^fiaftfliflSHsb^ D G L A, 20:4n 
[HOT 19 7] MfHgiJ©^y^fi&5filJliJ!Sg?*^ A A, EPA^(f(o6 

[wot 198] mim%$*°v^mmmmi)\ dha, a a, o>6-f 



(26) #312 0 0 2-5 2 3 0 9 8 

m£irumm 1 9 9 icmm<D%mmmWo 

ty^U-b'JK, S^U-feUF, bU^U-trUFs ^;lo-x N 

nfc4>% < h t -oo v * D^s^j^ $ ic^ts c £ £t% m^m i 

9 9 KIB«0^«fifi8'fto 

i$mm2 04] i ) it^ 1 8 9 ictm^micm-Drmm^nrcmM 

Ki?^ 2) si* h ^ ttyif wiMio 

Wffl.£?z$mm2 o 4 £fHft©ii¥Wffljm 
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[If ^2 0 7] ffi&gl 8 9fciB«0^tetjeoT«5t*nfeSinE^fiR 

0 8] MfB^^^ U ^ta=ftlJ3i^^\ DGLA, 20:4n 

-3&<ttf ad A^e>^c5^e>^5n5(it^#^t*r5^^2 o 

m#m2 o 9] mm\<D$v^ffimmm\ aa, ep A&^t? o> 6 

-F3^y^xy^^^§^p,ji^n§^^^#iS[^t-^ii^2 o 7 

[11^210] mmrnxv^fimmffimtiK dha, a da, ©6- 
[ii^ 211] w®m 1 8 9 ictmvjjmcfe-D rmm^nrcmm^ 

t£ 0 
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[0 0 0 1 ] 

inVif- t£ (elongase)j) ©^Ra^n^O^fflfcgi-rSo 

&\ xny*-^i N ^u/i/yi (gla) ©^-y-'jyu^ ( 

D G L A, 20:3n-6) ^fMO'XfT'J K>g? ( s t e a r i d o n 
ic acid) (STA, 1 8 : 4n-3) © (n-3) -x^n^fh7X 
yWt (2 0 : 4 n-3) '\<D$m*fm'?%o in>if- trte, ( 
A A , 20 : 4n-6) ©7 FUVK (ADA, 22 : 4n-6) ^\<D^, X 
^n^y^xyl (EPA, 2 0 : 5 n-3) (D<o 3 - Fn^y^xyl ( 
2 2 : 5 n-3) ^©IMr/a-'J/l/yl (ALA, 1 8 : 3 n-3) <D2 
0 : 3n-3'\0gftfcM& , r3p DGLA&, H^^M^ 

(a a) <D&?tt<Dm>#v^fmmw& (pufa) (om^c^rmm^ 

[0 0 0 2] 

P U F A#»xoy^- trW^Tfe^o 

[0 0 0 3] 

(Lassner^, The Plant Cell 8: 
281-292 (1 9 9 6) )o Co At>\ 7i/)\s • D ^— 7?&3o ^ IS 



(29) #^2 0 0 2-5 2 3 0 9 8 

[0 0 0 AY 

TfigT?&5o fflfcfcf, PUFAte, «M<DS^&J&fr-e£ MMWklcVy 

Mmmm"?%&2ft%o pufah ^ij^ynx^+M^ux x-rn 

seic pufa^, ^pfio^oaKoa^ift^i, Mr;^ffl^cDjFMRm^ 
it«^§o puf A<D^^m^tt^#jtLT> ^-nest^e-neo^ 

[0 0 0 5] 

xny#~tf ( e l o) ££ty£&©l£**^ pufao^jeK 

ti^LTV^o fflfcfcf* UyUVH (LA, 1 8 : 2-A9, 1 8 : 

2 n-6) Al 2 7^fal/-X(a^ (0 A, 18: 1 -A 

9X& 1 8 : 1 n-9) fr5£js!c£nSo GLA (18: 3-A6, 9, 1 2) 
«\ A6-fD-fa7- tffc«fc!K U/U>Kfr5£j££nSo A A (20:4 
-A5, 8, 11, 14) «\ A5-fU-fa7" tflCfctK ^Jfc^-y-U/ 
l^>i (DGLA, 20 : 3-A8, 11, 1 4 ) *^^$n§ 0 M&<D£ o 
DGLA«\ XP>7J— tflCfctK G L Ajb^^fiJc^nSo 
[0 0 0 6] 

A 1 5fWa7- l??S1t*^^T^Sfca6, a-'J7l/>i (ALA, 1 
8 : 3-A9, 12, 1 5Xfil 8 : 3n-3) ^fiJt-rSCt^tJ&Vo b 



(30) 



#^2002-523098 



(PCT1W9 6/1 3 5 9 ^B#fF^5, 5 5 2, 3 0 6ft# 

fiSOCfc) JCkt), Xf7U FViS (S TA, 1 8 : 4 — A 6, 9, 12, 15 
) 'NE^ft, M^T (n-3) -i^nffh^iyl (2 0 : 4- A 8, 1 

1, 1 4, 1 7Xii2 0 : 4n-3) ^l^n^o dO^U^IS^iM ( 
BP"£, 20I4-A8, 11, 14, 1 7 ) tt, A5-fWi7-i! 
ici^s i^3^y^iy| (EPA, 20 : 5-A5, 8, 11, 14, 1 

7) ^t^miEtioZo nmmsm^^tszwmn&^mz. \ z& (pc 

T^H9 4/1 1 5 1 6^RXS^mm^5, 4 4 3, 9 7 4^%m$<D£t 
) Ml 5(5 (PCTM9 3/1 1 2 4 5^#«0 <DmmttmQ<t? %M 

itu i» n °pi(D-ox(«©pu f A^m^^-r^^atcs^^n 

& tf #£31 £ o T cD #fl$K $ n o Z> o 

[0 0 0 7] 

HfeMg&MiiiPUF AO-ote, fu$£>£?&c, 77+F>i (A A) 

Mt^tl^&o HU^O<fc-5^ A A cDDG L Afr£ A5-fWa7 
9 ftll&StU DGLA<£)y — U/ IsZ/Wt (GLA) ft^O^figtt, ID 
V#-tf£<fc9M*iSnSo LfrU MP UFA, RfJc, A 

A, x^n-^y^xy^ (EPA) , 7Kl/Vi, F^t^x>i (DH 
A, 2 2 : 6 n-3) , fl)3-Fnt^X>i (22 : 5 n-3) Xltm 6 



(31) 



#^2 002-523098 



(2 2 : 5n-6) <D3=f&<Dtc&(Dm.$&fc$5^Ts MMm 

[0 0 0 8] 

^e>nfc 0 #&C N **^/3-^h7^;l/-MIfilA^y£--tf (KCS) Xfi* 
sfc/SK C S 0>*i^y^ (G e n B a n k) ISIfU 3 7 0 8 8) J3IJK 



-C oAt©i^ (Lassner 5, The Plant Cell 8: 
281-292 (1996))) So sM^K C S ©ggjURttfi, 1 

8 : (K 2 0 : 0, 2 0 : K 18: K 22: K 22:0 Rtf 16:0 T?2d 

So tyyil O ^-feX • -tr Ut: i/x (Saccharomcyes cerevi 
s i a e) lUVij- tf (EL 0 2) Mii^taMK^Wy^lStlflg^ 
HOg&fcftfcjtEU Ef U^;l/<D 2 2:0, 2 4: 0££/&£-e, 1 8 : 0, 18 
: 1, 20:0, 20: K 22:0, 22: 1 24:1 (0 
hf>, The Journal of Biological Chemist 
ry 272 (28) : 17376-17384 (1997) IEL02 (DU¥\ 

^ts^^ut^vmmmLx^ ^mmtms, 4 8 4, izA^^oimm 

, P C T1W8 8/0 7 5 7 7^#iO<: „ Ctl£<D 2 •OOM^IfflO 

mm&<D^micm~3t, p u f a-iuv^- &ftmcM?%$&%7>? u-- y 

ortierella alpina) 

[0 0 0 9] 



(32) ^2 0 0 2-5 2 3 0 9 8 

[0 0 10] 
[0 0 1 1] 

*f£0Jlix N a) IH?"J#^1 (H6) &c£9^£nfc?7t^^FIE?iJ 
fc^BTrsiDg, b) i) 7nt-^-, fc<fctfi i) M7 0 n^-£-£1$t£ift 

[0 0 12] 

±W>M (E . col i) i/7//^f'J7* 
Xttttm^ (B. s u b t i 1 i s) WSD?§o W&flSMZ, fflfcfcf, 

$J;iJx\ ^y^n^-teX® (S a c c h a r omy c e 
s s p p. K ijyV&m (Candida spp. ) , D#5-feXS (L 
ipomyces spp. ) , -Yn^^TM (Yarrowia spp. ) 

uyveromyces spp. ) , A>-t? -y 

m (h ansenula spp. ) , TX^l^Vl'XS (A s p e r g i 1 1 
us spp.), ^XLv/iJ tfAS (Penici Ilium spp.),/ 
-<DX^7l (Neurospora s p p. ) „ h D 3f;l/7| (Trie 
hoderma spp.) X&tf+TS (Pichia spp.) T&D 7 

[0 0 13] 



(33) 
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fc@B?iJ#^l (06) fc<kt)a$nS?^U*f-KIE5>J%^t?^^^-fc*&^ 

n^-fex®, i3>>>?m, y#^x«, ^w^rm. ^M^n^-bxg, 

TX^;^;l/Xi, ^-^U^Affl, -a-nx^i, hUn 

[0 0 14] 

>i (DGLA) , 20 : 4n-3RXfT¥Uym (ADA) T^^So #58 
[0 0 15] 

^#^o DNAiam, se^#^i (06) tCcfco^n^So *fsnBtt. 

ADAM7tt<{i2 0 : 4n-3 (0 1 MO ©j;^^nP)©ffl^ 



(34) 
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[0 0 16] 

(GLA) , Xt7'J F>i (ST A) StfT^Kyi? (A A) fr5>&£$<fc 
Dii^^n, £/^^U^««&, 0)J*fcf, ^n^tlDGLA, 20:4 

M 0 ^fgftij^jl^fct MxJ3:DGLA, 20 : 4 n - 3&tf A D Afr5>&Sg£ 



^n^y^iyl (EPA) , a) 6-F3^^xyi*^§»DI^ 

5— r+l-^n.^— ifTfet)> a) 6- FrUt^y^x^^MiiicPLTii: A 4- 

Witt, Fn^Wi>| (DHA) , A A, o)6-K3^> 

[0 0 17] 



(35) #82 0 0 2-5 2 30 9 8 

0 : 4n-3RtfADAfr5*5P«fc»)8fl3ft5;5o &r£$ft|#U^fS5ftIflg 

flfiiiti, A A, E P AXfio) 6 - K^^y^xylt^ D 3§ 0 

# U ^MnflgJMfci:, ffl&fcT* DHA, TYVym, o)6-hW^x>i 

XMk ty^'J-b'JF, ^'Jt'JR hU^'J-feUH\ $01/3- 

ic^fr5%o %mMfmte, \£$^>a, e^yc N e^>D, tr^^E 

[0 0 18] 

fctWRk ffi, j^tK^s Minim imn, mmi, fat 

^5sa?, fctmn, mm. vymm, imimmi? x y ;wt 

[0 0 19] 



(36) #^2 0 0 2-5 2 3 0 9 8 

^tsmmm^tso ^^v^mmmmm^ mdgla, 20:4 

n-3MADAT^D^„ riffl^JWIllft flRfcf, AA, 
D H As TYVym, to 6 - F3^y^x>lX(i(o 3 - F^^y^ 
[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 

*mm$s @h^ij#^2 (022) ^^nfc^^^f-KSB^o / >^< ^titi 

[0 0 2 3] 

U^^F^fro 

[0 0 2 4] 
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mxznzmmz, &&m%2 (022) ic&vmzftZo mzmmit, mm 

[0 0 2 5] 

7clS?iJ#^2 (02 2) £<fc9S£nS^*lx*^KE9J£#t?^*-fe## 

iwgotfe, xajpgeWHfi-pfeoTtiv^ ii^^M«, mie insurer 

<S>0 

[0 0 2 6] 

mbhs* maiwiife^o *u^naiiiflfii6t±, m*.^ dgla, 2 

0 : 4n-3X(iADAT^^§c ^fgHJfte, fifflMR lil^Xtifg 

[0 0 2 7] 

#&UJ!«\ ^ZZ-WZlsHrrYttm (@E^iJ#^2) (D$mic£Z> 

tufE^^^-^'a-^h^yX> ? xX>y^|i!t^t'a-Cyo 
[0 0 2 8] 

[0 0 2 9] 

*^miz, a)m$m j %2 (022) ^^D^^ns^^u^^Fss^j^w 



(38) #^2 0 0 2-5 2 3 0 9 8 

7j&fc#t?o gHtfU^fMiJK^ 0IJ3.fcf, GLA, STASlfAATfet) 

^ ^m^v^mammwt^ m*.&. ^nfnDGLA, 20 : 4n-3x« 

fiSftlJlJffi&fcJ\ MfcfcfDGLA, 2 0 : 4n-3X«ADAT^^ ®r£jE£!ft| 
VlTefctK fct-0©fitfa7- tfte, AAX(iE P AOSBSfcHH, 

X&a) 3- Fn^^xyi-efe^ § 0 
[0 0 3 0] 

£#t?^ffi]^£#t?o ^^^U^iMiK^, Mx.&\ DGLA, 2 0 
: 4n-3RtfADAa>5fc3SM:D3KR2n5So 

Ifti. AIS-feT, AA, E P AMo 6 - Fn^>^xyifrf,5:5^ DI^ 

£n?&o mmt'v^mmmffim^ mz.&. dha, aa, a)6-Fxnf^> 

[0 0 3 1] 



(39) #£2 0 0 2-5 2 3 0 9 8 

[0 0 3 2] 

ttmamtttso 09*.^ dgla, 2o:4n 

[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 
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[0 0 3 6] 
[0 0 3 7] 

a) I2?ij#^3 (04 3) fc:<fc DSStlS^M-f-KBB 

[0 0 3 8] 
[0 0 3 9] 

, myaximyaffim&'gtso ^v^mmmmm^ mm. dgla, 20:4 



(41) ^2 0 0 2-5 2 3 0 9 8 

[0 0 4 0] 

^(DWFf-K & # £ y ^gafpflgj!Si?o^fi)c*^ 1 t & c $ , IE?iJ#^ 3 £^t? 

[0 0 4 1] 

Wm^tSo DNABB^Jf^ IB?iJ#^3 (04 3) Jc<fc0«n5 o #5815114, 
[0 0 4 2] 

^fPJfte, a) BE?IJ#^3 (04 3) fc«fct)^na?^U*f-KIE5>J*#«t 
fSXg, b) ^^U^FE^TO^^^-^rlf^S-rsnjg, c) J£Hi£ 

#-r§o »M^y^gsfpfli^«, m%-i£, gla, sta^aat^^ £ 

$Wy^f§faJ!gjMt4, MSJf* ^nftlDGLA, 2 0 : 4n-3Xt4AD 

GLA N 2 0 : 4n-3MADAt^D> ^-M^y ^|gfnfliK^«, 0J 
*J4\ ftlfnAA, E P ARZfm 6 — Fn^^y^xyji^&tK 4>&<2lfe 
-OOflffaf- tfti, AAX^EP AOMcHLTliA 5-ftfi7- 

^sssij: Di^^ns-oxuMoii^ ^-M^^y^ts 



(42) #^2 0 0 2-5 2 3 0 9 8 

DHA, ADA, (D6-\ : n^>$2Lym&Xlu)3-Fuy-^y$X-yM'V& 
[0 0 4 3] 

T^fDllit^ fflfcfc^ DGLA, 2 0 : 4n-3XttADAtfet)Ho £ 
r^jSft|^U^®ftIflifl6||tt, A A, EPAX«fl)6-Fn^^xyi^P, 

&3gtet>ji*R£n5 3o lt&# U ^fiSftjtfl&i^ flRfcf, DHA, ADA, 
to 6 - Fn^^^X^iXtt ft) 3 - K3^>^i>itS D^o mtffflKD 

[0 0 4 4] 

ssk, i) E^j#^3^wr^tiji5©^tc^v^3i^nfcM 

[0 0 4 5] 

nt-stso &jm#v*ffiammwtit. wmi, dgla. 20 : 4n-3xa 



(43) #^2002-523098 

yr^y$jLym.-v%>K>o%>o mm^v^mmmmm^, m*.\z, dha, ad a 

, a) 6 - Fn^^^xyiXtto) 3 - Fn^^x^i^ 0 9§o 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

@E?iJ#^4 (04 6) &c^2nfc^U*^FIB^J£> / >& 

©@a?ij^s -fe/^fVTVX (Caenorhabditis) M(DB&lZ& 
5fcU X&^nfr?>»£tU #tCC. xl/fyx (C. elegans)^ 

[0 0 4 9] 

^Ffe#ty 0 

[0 0 5 0] 

*%0^« N a) SH^"J#^4 (04 6) tCiOa^nS^^U^-f-KiE 

$i*%mtzxm. b) i) 7 o d^e-^- n 43<j;t;i i) myv^-z- tmm 



(44) #^2 0 0 2-5 2 3 0 9 8 

[0 0 5 1] 

fcSE?iJ#^4 (IU4 6) \c&VMZnZ>?t7ls*?-Fmy\*^Zs^$-&&^ 
U ££>fc:, c©^^^-^#ty?i^«t^-r^o m£.MMte. SE?iJ#^§ l 

[0 0 5 2] 

WtlZ, ffl*l£, DGLA, 2 0 : 4n-3X(iADA?$D95o #1831! «\ % 
[0 0 5 3] 

o 

[0 0 5 4] 

-'y^lSJftift^tPo ^DNAW, SE?iJ##4 (04 6) tci;D^^ti 



(45) ^2 00 2-5 2 30 9 8 

[0 0 5 5] 

*fS5!W\ a) IH^IJ#^4 (04 6) \C & D^£n£ * * M-f- FIE?iJ£JM 

-fim^tSo mn^v^mmmmmi^ gla, stax&aat&d 
, ^^v^fmmmmmi^ mz.i$, wnDGLA, 20 : 4n-3xs 

DGLA, 2 0 : 4n-3XttADAT^D, ^M^'JWI 
JKi&ti, 0>Rfc^ ^n^tlAA, E P AX»a) 6-K3^^x>it$f), 

0©fD-fa7- tf«\ AAX&E P AOtBBcHLTJiA 5 — r 
^a7-TO0, ft) 6- F3-9-^>*xy&©«jgfc|I8LTH:A 4— 

s W*l& DHA, ADA, a)6-F3^y£xy^X&co3-F3+M^ 
[0 0 5 6] 

^ts 0 ^.imm^fmmmmt, mz.n, dgla, 20 : 4n-3x«A 
DAT*feD-5 5 0 &-^fflto#v^mmmm*. aa, epax^ 



(46) ^2 0 0 2-5 2 3 0 9 8 

, ADA, to 6 - Fn^y^x>lx«o) 3 - Fn^y^xyit^ D ^ § 

[0 0 5 7] 
[0 0 5 8] 

aim, mmn 4 tciii-^M^^^^^jt^n^-^^^y ^aafti 
m^ts 0 ^.j&votfv^mmmmmte, mx.i£. dgla. 20 : 4n-3x« 

A DATS 0 5 So Ir^^ft^'JWSMa, A A, EPAXtt 

fl)6-F3^^x>lt^D9§o §»sJ?y^lSftlJlie»tt, fflfcfcf, DH 
A, ADA, a) 6- Fn^y^xyiXttw 3- Fn^V^x^i^D 5 

[0 0 5 9] 
[0 0 6 0] 
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o 

[0 0 6 1 ] 
[0 0 6 2] 

(IMOfgfJii&a&BJ!) 

[0 0 6 3] 

(%) *^*rHt?feSo 

[0 0 6 4] 

l/t£->xE LO 2ffi3?lJ^*rBIt**So 
[0 0 6 5] 

0 4A(i, MAELO c D N A %ttt 5 p R A E - 2 0»IW*0*^t 

Jl^^-pRAE-5 <DWWfttm*&?mT'$>Zo 
[0 0 6 6] 

0 5 ft ^D->pRAE-5MpRAE-6©?^W KiEfllOJttfcfc 
[0 0 6 7] 

0 6ft WlU7-7;Hft'Xuy^ (MAELO) 
[0 0 6 8] 

07ft MAELO (S6#M) frSffliR^tlfc^l/f-xU^ • ± • X 



(48) #^2 0 0 2-5 2 3 0 9 8 

[0 0 6 9] 

08 (i s 3O0in^- tr\ S. -feUVfi/xE LO 2 (GNS1) £S. -b 
l/fc!»xEL0 3 (SUR4) tm 7 tlfc«SR$nfeM A E L OW$\h<D 

[0 0 7 0] 

H9te N MAE LOO?^ U^*^- FSfi^'J £ S . -fe btf i/xfefcO E L 0 2 <D5* 
[0 0 7 1] 

hi o&, ^ymm^^xm^ntcuk e l oop u f Mny^- 

[0 0 7 2] 

01 1 (4n AA^Mt§J;9M. T;l/e^S^A 5-TWa^— tf c D 
NA^±ttCit|gIi$nfcil-^cDMA E LOOP U F Ain -i? ?g1££^r0 

[0 0 7 3] 

01 2W\ MA E L OOP U F AiD^- tn£14£, S . 

[0 0 7 4] 

11 3^ 14, 15tt, GenEMBLf-^-XOC. lUjJyX-?^ 
[0 0 7 5] 

Hi G e n EMBLx-^^— X0 20©S4«niSl»!KlBS^JOT^y 

MIRfc, S31R£ftfcM A E L 0 fc©Jfc«££^f 0-e&£o 
[0 0 7 6] 

01 HIR^nrcDNAlB^J (^£ftfcPC T|±S®^8 8/0 7 5 7 7 

t, x-^^-X^m^fe^T^tti^n/iMAE LOi^OT^yi 

[0 0 7 7] 



(49) 0 0 2-5 2 3 0 9 8 

[0 0 7 8] 

019f±, MAD7 0 8^-;l/©— ^GC-F AME^tff*^*rHTSSo D 
GLA (C20 : 3n-6) ? (D&mzftMZ ftTc\<\ 
[0 0 7 9] 

I2 0(i, ii^©5OOMAD7 0 8^D-m G L A5:lli: ITfflV^ 
[0 0 8 0] 

02Ht ^ , 5X^KpRPB20DNAiE^^«f^ , r®"T?feSo 
9 5 7 b p^^-yy • U-fVyy- 7U~Atf0J§t>fr£& o ;fc o 

[0 0 8 1] 

H22&, GLAxnyif- If^l&Dfc&G L E L 0££tttt5ft;te, 
5 F p R P B 2 ic^gnSM. 7/1/ fc^ c D N A<D:£g5? * Utf- FSEfllfcarT 

[0 0 8 2] 

3fi, GLELO (02 2#RS) £>®JsR£nfcM. 7/1/ £ -f • inv^f 
[0 0 8 3] 

02 4«, GLA£MJ£L ft 3 3 4 ( p R P B 2 ) <DM#£nfcigg 

ftltefcttS n - 6 PUFAxn l?Jgtt*^-r0'PfeSo 
[0 0 8 4] 

0 2 5tt, 2 5 /im©ffi©liJte^S®**iSbfe^O, 334 (pRPB2 
) (Dmm2ftrctgmmcmf2>n-3RZfn-6 PUFAin^-g}gtt% 

[0 0 8 5] 

i2 6Att, AA^J5Jc"T5<k9M. 7;^°tOA S-fWa^c DN 
A£#lc#fggt£ft;fcJ§^4X G L E LOCGLA^IItUMxa^ 



(50) #^2 0 0 2-5 2 3 0 9 8 

— tfigttfcaVT gT^§o 02 6 BfcJ\ EPA^Mt§j;^M. 7;Hf^<DA 

5-ftfi7-^ c DNAi:±t^±fc^I|^n/c^cD, GL E LOOS T A£ 
[0 0 8 6] 

02 7te, ^^n/cG L E LOIB^iJ (0 2 3#M) tmmZfttcM A E L 0 
[0 0 8 7] 

02 8&, 4 0<9xny#--t?(7)7 5/^f2?iJ, HIGGLE LO (0 2 3#M 
) , MAELOSB^iJ (Ml mm , S. tl/^>XEL0 2 (GNSl)MS 
. -trH£i/xEL0 3 (SUR4) <D®3IR£tlfc7 ^ / ^@E?'J © it ^£r*Vr0T 

[0 0 8 8] 

02 9«\ ilR^n/cMAE L0@S£"J£I8IR2n/'df£t: h • t^D^HS 1 

SB 3 J £ (D 7 y * y h t 0 v $> % o 

[0 0 8 9] 

^itcor^^y^yh^rmv^^o 

[0 0 9 0] 

03 Hi, ffllR^nfcMAE LOE?'J£I8IR£nfdt5£v"j7X • t^n^MM 

[0 0 9 1 ] 



03 2&, ^^nfcMA e l o trnrnz tlfcmfe*? V X • *^n^A I 2 2 

5 6 3 2@E?iJ£:<D7^-r^y h^tltS^o 
[0 0 9 2] 

03 3&, ffliR^nfcG l e l omq tmmz tifcffifet h • *^n^A 1 8 

1596 omnt^r^^y^y h%^tm~?&&o 

[0 0 9 3] 

se^ij i: 7 -r y * y h mr*^> z> 0 



(51) #^2 0 0 2-5 2 3 0 9 8 

[0 0 9 4] 

03 5«\ fflmt* tltzG L E L OMM tmmt ftfc&fet b • ^n^A C 0 

0 4 0 5 0%&\\£<D7?'{y*yh%7F?mT*%>&o 
[0 0 9 5] 

1213 mmzntcG l e Los&itwBi-ztirt&fewx • »^mm 

[0 0 9 6] 

22563 ztmtvr^^y^y b%^tm~?&% 0 

[0 0 9 7] 

03 8& s fEIR^nfcG L E LOIH^JhlSIR^nfc^V^X • *^o^U 9 
7 10 7 t©77^^yb^tiT^I)o 
[0 0 9 8] 

03 9&, mmtEtlfcG LELOmm tmiZtlfctmC. I^>XU6 8 

749 (F5 6Hi i. 4) x^ufuniKDj^'Cy* y b£^f0-?&£o 

[0 0 9 9] 

04 0&, UlR^tlfcMAE LOSH^iJ^^IR^nfc^C. xU#yXU6 8 
7 4 9 (F5 6H11. 4) *^n?i2?ij£07^y^ > h£^f-0-e$>3o 

[0 10 0] 

04 Hi, ffiMtEtltcG L E L OBH^J£i81R2nfcffi;£4M'n^ 3 
[0101] 

[0 10 2] 

0 4 3 tt, th - in ytf— tr H S E L 0 1 <D£M5? ^ u*?- F@B^J^-T0 

[0 10 3] 

0 4 4Ji, H }> • ioy^- t?H S E LO 1 ©Ji^7^/^IH^J^*r0-efe 



(52) #a 2002-523098 

[0 10 4] 

M4 5tt\ G L AXfiAA£*BJ£Lito§£-£K 3 3 4 (pRAE-5 8-Al 

) oii^n^iftoiDVij- tfrgi* (pu f AS^cDftii) £^-rn-£& 

[0 10 5] 

04 6Ji, C. xutfyx • xny#~ tfc E E L CKD^M^l^t^FIB^J 

[0 10 6] 

0 4 7&, C. xl/ij>x • inyif- tfc E E L 0<9fi£7^/it@S?iJ£^; 

[0 10 7] 

m4 8& s GL AX&AA£*fJ£LfcJ§£-c7X 3 3 4 (pRET-21) M 
334 (pRET-22) cDf^^nfcig^l© P U F Am y#— trrStt^^ 

[0 10 8] 

0 4 9 tt, Ji^b F • inyij'- WMB^H S 3 ©^M^ * l^tf- FSB?iJ£^ 

[0 10 9] 

n 5 o ii, mfet h • in ifg^sH s 3 ojt^r ^ y ^SB^ij^-rgi"e 

[0 110] 

*f§0J3&, ^l/^xl^ • 7;Hfti*(D2 0£Dxnyi] > - tf c DNA<D^ 

cDNA<D^^lx^-f-F®B^t>7^'r?)7^yMSH?iJs MtC. xUjj^ 
&5lt<Dxn tf c D N A ^ u^f- F@B?iJ&tfftj£-r37 5 / MIB^M 



(53) #^2002-523098 

1^®&Xf%<Dil&<D&m&&R'^ffliai£tl5%y DGLA, A A N ADA, EP 
[0 111] 

, Ji^&tfU^f£ftlJM^ #JC2 0-2 4f@(D^^#tyPUF AcD^fCi^ 

*^^||LT, mii^nfcM. r^t-xa^*- tfcDNA ( 
MAELO) cD^^^f-FSB^iJ^, 06^^$n, C ? U^f- KBS^JtC J; 

t^Jtltl^o ^il^nfcG L Ainvif- If c DNA (GLELO 

ftTVSo #gt£tlfcfc: FIS^iJl (HSELOl) tfO^M^F 
C. xl/^fyx • iny^f- tf c DNA (CEELOl) 05*^U^FWJ« 
[0 112] 

Mi: LT, *%m<D c D N Ate <fc D 3- h^n§fi^nf;xayj!j- t££ % 
GLA^DGLA^ X«STA%20 : 4n-3'V XfiAA^ADA^fi 
-T£o DGLA*^077+K>i©m 2 0 : 4n-3^0 

EPAO^fiJcA^ A 5— rltf-a^— iffc«fc0ttSSE*n*o fct, AA (Xfi 
EPA) , DGLA (X&2 0 : 4n-3) > ADA (Xfct a) 3 - Fxr+h^y £ 

[0 113] 

#fPJ!te, IE^iJ#^ 1 <D? ^ U*?- F (IP "5, *mBttEMZ tltcM A E L 



(54) #^2 0 0 2-5 2 3 0 9 8 

0 c DNA<D;*^M-f-FIE?iJ (06#M) ) (D'pft < £ fcjft 5 0 %, S b 

ti\ @S?iJ#^ 2 * u^f- K (IP^, *B^lffl*icIBic^nfc: G L E L 0 c D 
NA<7)?^Ut^FWJ (02 2#M) ) ^<t^35% b < «'> 

*Hi!lffl«^fHic^nfcllFE?iJl (HSELOl) cDNAC?^^ 

f-FBS^J (B4 3#RB) ) W<i:^3 5%, j?g b< £&$J4 5 

b^tSo #fgl?J!Mu IBfllS^flD^Ut^K (fiP"5, *0J!,ftB 

^fcfEftetifcC. xW>XcDNA, C E E L 0 1 £>5* * U*?- FSE^J (H 

t? 8 *©J:5ftB5»Jtt^ €;l/fxb7^(DEI X«£1* 

h^W^h'J^I (Thraustochyt r ium s p p. ) (M 
F^XF+FU^A • 7t>V^L (Thraustochyt r ium 
a u r e urn) RTSh^^X h^bWl* -D-b^A (Thraustoch 
ytrium roseum))^ i/V^r F U KM (Schizochytr 
ium s p p. ) (M*-fc£\ ^y^FU^A • TfVfiVh (S c h i z o c 
hytrium aggregatum)), (Con i d 

1 o b o 1 u s s p p. ) • t/fX (C o n i 
diobolus nanodes) ) , i> h^Jiy F (En t omo r 
phthora spp. ) 1^(1 x>hWF7'l^'JX (En 
tomorphthora exi tal is)), Vfu Istf—TM (Sap 



(55) 



#^2002-523098 



rolegnia spp. ) (#!j*J£, Vfu ]s*f=-T • rtvi/f-J iJ ( S a 
pro 1 egn i a parasitica) Stf+J-^n U^— 7 • xV ^ U "J* 
(Saprolegnia d i c 1 i n a) ) , U^h^X® (L e p t o 
mitus spp.) (^tf, U^b5yX«7^fW (Leptomi 
tus 1 a c t e u s) ) , xyh^7 h5S (Entomophthora 
spp. ) , tff ^A3I (Pythium spp.), UxV^A 
KPorphyridi.um spp.) (fflfclf, #;V:7-f U >^A • 
JLyyh (Porphyridium cruentum)), XTJ^tV 
XH (Conidiobolus spp. ) , 7-r b7 h^WL (Phy t op 
hathora spp.), ^-i/V^I+U, xi-f FX#U ^AS (Coid 
osporium spp.), (Mucor spp. ) (flflj&lf 

, An— ;l/ • it— i/^U^f fX (Mucor ci rcinel loides) 

• >>>M-^X (Mucor javanicus)), 7 If U ^ 
AKFusarium spp.), /X^^^l/XiRtfD F F;1/5S (R 
hodotorula spp. ) ) , If f-f^^Xn^X • n. 

— ? ^ (Dipodascopsis uninucleata)),^ 

%MM\M\-<T>£to. i^llAi (^DS/g^a^x (Drosophi 1 
a melanogaster)) Xii"tr/57"-f f" Xtt (M*fc£, 



7f^f^X-xUf^) , XttiftJUM* (M^Ltf, thtl<«x")x) ) 

Jg{Cjg-f3S, ^iJ^if, t;l/fxl/7 -iny^ (Mo rtierel la 
e 1 o n g a t a ) , t;l/fx • X^^^T (Mortierella e 
x i g u a) , ^E/l/f-xlx^ • ^^U^ (Mortierella isab 
e 1 1 i n a) , t;l/fxl/7 • t^*D7^7 (Mort ierel la hy 
g r o p h i la) St>*^;l/fXl/7 • ^VXTT"* (Mortierella 
ramanniana), va. X^7 ( v a . an g u 1 i s p o 

r a) t^t§feTOoTU^ 0 #fP£<D^ l^f- 

FKJ&J (SP^, IB5IJ## 1 (MA E L 0) , @S^iJ##2 (G L E L 0) , @E?'J# 
^3 (HSEL0 1)MWJ#^4 (CEEL0 1))SOWxl/7^ 



(56) 



ff^2 002-523098 



[0 114] 
[0 115] 

2m(D^^]yt^-YWm<D l"|5|H£j $\ 2{@<DDNA-te^yF(D|!!)-il 

(-feyxsfc«7yf-tryxov>-fn^) f^cdiwj-h^ ttjSttSfcfcfc^teog 

[0 116] 
[0 117] 

t* s /c # u ^isfafe itfty ^fBfnfliJffi&fcfaM u bu f e * y ^ * m<jd 

(MAE L 0) £#88©<:fc) , tfcH!jlB?^U^f-FBB^JtcJ:t)n-K$ns 



(57) ^2 0 0 2-5 2 3 0 9 8 

L (^iJ^^H2 3 (GLELO) £#^<D££) N g; TcfuSB^ * l^-f- KBB^J^ 

43 «fc tf * / ^isfniM & #m u , Htri s © * y / ^ s <r> r ^ ; mm \n n t x '> 

&< t$>m3 o%(DT^/mmim%^L mtum* a (hselod*# 
eeloi) ^#R^(D(i^) , %rcmz??u*?-vmmc£K)^-\ s zn%m 

[0 118] 

P U F Ain tfjgttfcn- F F U y v>x y 

F^~FT|3 6^^-r@2^J#^l (MAELO) $5 <fc T$/ £ fc & |^ 2 2 SB 
?|J#^#2 (GLELO) fc^tf/icfc&EU 3tC^-riS^J#^3 (HSELOl 

) fc<J:tf/$;fcli®4 6^-fSe?'J#^4 (CEELOl) ic£vmzti%>?t 

S*§£\ fflMtt&WI<Dffl*ft=?K IVvf 7U £VX"e#«J (Sambroo 
k TMolecular C 1 on i ng : A Laboratory M 
anua lj ^2K£ (1 989) , n-zl/F • X7°U y^ • /w*— • 7 #7 F 

tf^xj-y^jt^/N-r^u^v-tf-yayo rxFuy^xyy-j fc<fct>j&rf 



(58) ^2 0 0 2-5 2 3 0 9 8 

i£#W£ftT^& (fijlBT^IffltfcS amb r o o kS*#5g©Ci:) 0 

^-Udf?^U^KOg$A^©#S14*^-rS (lufE^lfflbfcS amb r 
o o k t>%&ffl<D£ £) o 
[0 119] 

[0 12 0] 

-tf^n- Kfb-TS? ^ FSB^^tfm^JWTlltgU 5? * U*? FSB 
iitm§o 7°p ^6- * 5? <7 FSB^iJ £ MM L T8fel"C # § 

-tr\ T7, TP 1, ^^nm>fX ^ F^#P7^;l/Xfu#] 

, ^oft&o^y/^g, turn mnm^-^-r^^^ut^vmm^rc 

^£-:fc<fc^U7fx;Wb^7Vl/ (fflfcfcTS V-4 OTjrtfU IP7;V7"5 
[0 12 1] 



(59) #^2 0 02-5 2 309 8 

^>7yX7i^>3^ MWfc&l8&Xf3L\s2 hutfls-i/a> (Samb 
rookB^ ("Mo 1 ecu 1 ar C 1 on i ng : A Laborator 
y ManualJ^2fS(1989) 1 &^L3#, 3-/1/ F • >^ • 

[0 12 2] 

2 MS rcte^ftM±(D c D N A CD 5? * Utf" FIB^'J^/uT^^— OOiHil 

CtJcfeM-T^-efeS (i^HMAELO, GLELO, H S E L 0 1 
l>7l/c(iCEEL0 1) o lf@cD?g±«^A"etS 

[0 12 3] 

m^WMmmm^.<Dm t LZ m*.&*mm (Escherichia 
col i) , te^M (Bacillus subtil i s) <D£5 ^M®> 
cfctf'X^'Jt (Spirulina)i Or&fr^itiUl) 0<fc5&^7/^ 

MM, ffi&m%&, Mmmm, M^^y*n5t7 (Saccharomyce 
s) @, U^-feX (L i pomy ces) i, ijyW (Candida)i 
MZ.l£ J ruV>f7 (Yarrowia) (fiyi/?) *;W*n5-feX (K 
luyveromyces)!, Iff- 7 (Pichi)ft HJ3-f>V (T r 
ichoderma) filfc L < ti^y-fe^ (Hansenula)t gfcfc 

&immm<D & *> %uwmM. (a s P e r g i 1 us 

) x -a~DX^7 (Neurospora) feitf'*— S'U «>A (P e n i c 
i 1 1 i urn) fcifflW^ftSo $fSb<tilf-;«S® (Saccharo 
myces cerevisiae) W^WM) UBIS^fflV^o 
[0 12 4] 



(60) 0 0 2-5 2 3 0 9 8 

[0 12 5] 

fflTtS (SchniekeP., Science, 278:2130-2133 
(1 9 9 7) ) o ^^T^fecfctftBMbTfeJ:^ (M*^S#fF^!5 7 5 0 
17 6^ #S#§^5 7 0 0 6 7 1 ^^#I©c fc) 0 #^T?i&<D¥L 

fcSfc«JiApL^P U F AM, te<ktfxnV3?f— lf»^*3- K-f 3— o<D£ 



(61) #^2 00 2-5 2 3 0 9 8 

[0 12 6] 

3 174^, 4 9 4 3 6 7 4^, 5 1 0 6 6 7 3 9^, 5 1 7 5 0 9 5^, 54 
2 0 0 3 4^ N 5 1 8 8 9 5 8*f:|3<fctf 5 5 8 9 3 7 9 ^©E^&jflMTS C i: 

s mmfr%fcte-$ zicBMLTffi^mm^<Dmfoftmicn-£ir% cams 

tb$ns#awp u f A*fett j e<DSii!i#©^;i/^fk$-&a c fc#t?#So 

M£ LV^P U F A£^i»-?^r"t£jb\ IcfcfiP U F Affij&IWt: h^lUc 

□-r^y^^^TSfctt^Offioa^^^^JC^K-e^S (Pr i e 
to 6, PCT1W09 5/2 4 4 9 4), Ha&^tf^nSfcfr?® 3 ' 

[0 12 7] 

ttt&Lft & o icWb mZ-tifVi/y •Vy^X (Glycine max) 



(62) ^2002-523098 

U<3.) £rcte*7?i/tl • i-fTs (Brassica napus) 5) 

> #- -Wigf&ga© ft tb <Dm± S ft t* £ L r ffl ^ § c £ 1, -e t > $ ft # 

5— tf> A6-fWa7-€, A 8— rtf-a7- tr\ A 9 -tW^ 5— If 
, A 1 0-fWa7-ir\ A 1 2-fWi7-t!\ A 1 3-xWa^— tf 
, A 1 5-ftfi7- tf\ A 1 7-f^a7-^J:tf/SftttA 1 9 — r 

»WSfcM^i^»^ffl-r§MSM (WJDGLA, GLA, ST 
A, A A, ADA, EPA, 2 0 : 4n-3, **feJ5Jc^#S*\ SfcteZV 

L<&ADA©£5&n-6^fM!JK^s £fct£EPA, tL< H A£> <fc 
[0 12 8] 



(63) $^2002-523098 

[0 12 9] 

e#J*WTSXg; 2) S^^U^FBB^Jfc^^&S^^-fc^-rS 

[0 13 0] 

O <fc 5 fc: L x n y tf £ If g-f £ C t £ * § # U ^IB filJliJ!fi&© £ $ 
^Tj£*t>^-rSo 0»J*fcfG L A*inv^f- IfKIMrrS fcG LA^DGLA 
fc^^tlSo ^^T-D G L A 5 -fWa7-^CiI-r§ t> £tU±D 
GLA^AA^t^o ^TA 1 7 - A A § E P A 

£fcxn^#— -efcitf A 4-f^fa7-M^TDHAt| 
JlttS, B'JS^LT, IP^- tffcfflVvCl 8 : 4n-3^20 : 4n-3 
Eg&U cMA5-f^a7-"tfl:liUEPA^^t§o S/tx 
O^*- Iffcffll^T 1 8 : 3n-3^20 : 3 n-3Jc^U Cft£:3:fcA 8 

— r-tf-f-a^— IftCckD 2 0 : 4n-3lc«f5o a fcxn tf 

Mi2"rs«fc a leasts n^xn y#— tf c d n M&zxfztitc & k> 3- F;*n 

SttJS-TSxnytf-- tf^ (£fc&Mi^'j^7°?-F) tcte^<<Dfflj£tf&3 

0 M^tf^to c d n A^^^m-rs^^^u^fiajftjiiifls^ m^^d g l 

A, AA, ADA, 2 0 : 4 n-3$fcfiE P A<D£j££:fc^TP^Ift$fcfcJ:it 
*S#-TSCfc^]gi*U ^#©KtiffifiJc^IfcfeV^T5pJffl^nS (mtfGLA 



(64) #^2 0 0 2-5 2 3 0 9 8 

m (?%it>*>ffl&*Mm t (muGLA^DGLAt) mw&%wwt&% 
ft % co # u jfmmmmm. (t^^inyf- -wi*© jstt k <t r> % &w s ft » 

[0 13 1] 

ttMf££ft^ milt l < ttffisd-rso 

[0 13 2] 
[0 13 3] 



(65) #^2002-523098 

[0 13 4] 

[0 13 5] 
[0 13 6] 

[0 13 7] 

[0 13 8] 



(66) ^2 0 0 2-5 2 3 0 9 8 

[0 13 9] 

®mmmmj5%m.Mu ^?^(D%%&m~?i*2>£o (r e a d y - 1 0 

-f e e d : RTF!) b < im*t LXU&tZo 

wmmm? %> £ ? (cms l $q.#£ x y u-&m l zmm-e t , rtn^^^7j< 

h - ^t^hV-X, nny;U, tf/M'tfftKDS i m i lac (SSiSfaO ^ 
Ensure . J e v i t y (HH^H) . $s£ZfA 1 i m e n t 

um (&tmm) ) o *mmM£^Tmmzft%m%rcmmM%£ftZ(Dmjj 

[0 14 0] 

^mm(ommm^(DJL^)V^-mm^ mwrnm^mo. 6 k c a 1 ^ 

^3kcal/ml <D$BB-?£l\, mfc£rcim*(D&mTHt%mffiM&fihte 
ttl. 2fr5>9 k c a 1 / g\Xt, L < te^ 3 7 k c a 1 /g£#A, 

l < fi 6 6 o ^ y ^-x^;i/OT^-r^#-es§o 

[0141] 

§ f@fW S 5 & 3 flJftfc^T 3 C £ & 3 £ % * £> n £ <, S: 



(67) ff§2 0 0 2-5 2 3 0 9 8 

[0 14 2] 
[0 14 3] 

}?m&mzmuLT nmtLrt MDimo. i5%^o. 36 

%<DDHA, 150. 0 3%*^^]0. 13%OEPA 0 1^0. 3 0%A^0. 
8 8%cDA A. fttiO. 22%frP>^j0. 6 7 %<DD G L A. 1o£Tf%}0. 27% 
fr£$J 1 . 0 4 %<DGL Afrt>%%mtiJ3Wt7u7>c-)l/%%'r& 
fP*5, fcT, »WotI)§lfcDGLA, A A, EPAIsWf 

feafn^A^iyyi (dha) <D&?%imtt3m*m^TMz-tfth<Dmfi 

(DP u F A^fi^ci; D <fc < ^ , TSfea&fc«iiSia-a'!fti©ffi^%^ffc^-&5*\ £ 
fcfcfcfc b^OBilLiJ^^IL^iimMtB^n^ P U F A£>#££^ft2-£;g>C 
^t5, fcD*>tti®i¥Wfc:, £fc&^$g«J:&p 0 n. #^m^fflo a pfeL<« 

m^i^^ri^mt^rc^(Dm^mt-^rc^n\^±^ a a, d g l a 

3fr£ 3 0%CDA A N mo. 2*^3 0°/oODGLA, ^y/S/i^O. 2 
fr6£j3 0%©GLAA^*5o 
[0 14 4] 

TtPUFAffijjg^ lfrt>m2 5®ffi%#^n^) (^H#H^'5 19619 



(68) 2002-523098 

[0 14 5] 

nmiOAA, D G L AfcJ:tf G L A^T'^§Mi^^H 1 119:3 
0fr5$j6 • 1 : 0. 2®Jt*T?ffi^n5o Mfctfx Klft|0?Li±AA : DGL 
A : GLAOJtWl : 1 9 : 3 0*^6 : 1 : 0. 2<D$6H"e^SiU fcF$L 
<imi : 1 : 1> i:2:i, i:i: 4©i*»raW£Jt*fc'&$n3o fteffl 
lfifc:43V>T-^fc:«3gbfeJ©^, G L Afe<fctf D G L A<D£ 5 &ful&#:gfl£> A 
As\(Dmmm$o£Zf%%mMLi: PUF AcDtt^IE^cMtfi^t^o t&MLfcf D 
GLA©AA / \©^*5%*>e 1 0%fcbTA AODG L AKtt?%tt&% 
mi : 19£T?#, -^Ii^7 5 %^f> 8 0 %£bt A A«DD G L A^ 

ffiltt^WLT P U F A U^;V:fecfctf Jt**PffiT?#S 0 ^T^fE^ 
oTigjgLfcPUF A/i (fi»MAAfej:tfDGLA) H^»893J:tf 
iWCgijOPUF A/lfc (M*.fc?GLA) fcfi^fe^:T«J;V\ 
[0 14 6] 

ip^T, *%WK:tjeoTS3iLfcPUF A^rctt^n^^^-rs^jwie* 

[0 14 7] 

■tf c D N A (t^b^MAELO, GLELO, HSELO lf/ctiCEELO 



(69) ^2 0 0 2-5 2 3 0 9 8 

utters *s&xf¥mfem\*&mtz ct^^m^mmn. 

[0 14 8] 
[0 14 9] 

, fcJ;0ri-yx^-^(DJ;^^'IIffl^n^^iJg^J^7^i>7, n-yx^- 
[0 15 0] 

r a i i p i d s (gmrnffl <D&5%ififfi<Dmfiicm&>xtiT&\<\ mmw* 

ZEmMAMtfli^7°n7^-;Hi6. 6 4*^9. 4 6%<DAA S 1. 45 
fr£3. 1 1 %<DDG L A$5&Z?0. 02fr£>0. 0 8%©G L AA^SSo I 
#cDIEm^m^7 0 n7 7^;^3i^-r^fc:i6^, cn^PUFASfetif© 
^Bulg^^-e^fcti^OffiCPUF A£ffl#-&fc>-£T, S-^T*#5 0 S€? 



(70) #^2 0 0 2-5 2 3 0 9 8 

So n^(Dmmm<Dmmm^^ma iso. img^20g ( i o o 

g£T) , $?£L<& 1 0 1 Omgfr£ K 2, 5Sfc(il0gT^ o 
[0151] 

7 $ ft it MJ^MT * 5 o 

[0 15 2] 

[0 15 3] 
[0 15 4] 
[0 15 5] 

[0 15 6] 



(71) #^2002-523098 

[0 15 7] 

*^Om^tJ^ffl^Ti|i^^M-r§^hfeT^§ (^a#^ll4 8 2 6 
8 7 7-5§:!o<fcrj r H o rrobin^ Am. J. CI in. Nutr. 57 Oi 

) I732S-737 s*m&<Dct) 0 mw.m(DW}^}-vimmmixm^xxsm. 

[0 15 8] 

(Brenner?), Adv. Exp. Med. B i 
ol. 83185-101 (197 6)), MfbWtBlfil^ «fc tf*0ffi0#X-rn 
^ K14*tlfeSlSl©iIf^ffl©i5aSfe{i : ?B& (*@4»lg4 6 6 6 7 0 1^) , ? 
Krt^fe^Mi^tO^^C^Sfctt^a 0fcS#fFfg4 7 5 8 5 9 2^) 

6 8 7 1^) fcfflt>SCfcA^tSo 
[0 15 9] 

[0 16 0] 
[0 16 1] 



(72) #^2 0 0 2-5 2 3 0 9 8 

tom%&mtto&m. mvom-&mttm&, wmm^^yu:, sttimmmmmm 

[0 16 2] 
[0 16 3] 

qe;l/^xU^ • 7;Vtf^ (Mortierella alpina) 

1 000(D7^AcDNA^n-y©5' ^Wx^7'7;^t ( 
Mortierella alpina) c DNA7^77'J-^f)^-^X> 
S'^Lfco IE^77X h A7;l/iU X^ffil^ G C G (^1^7^ 

H^^fBiR L/ (P e a r s o nfe«fctfL ipman, Proc. Natl. A 
cad. Sci. USA, 85:2444-2448 (1988)), ^X'J — 

jl£"f3 2 1{@<DM. T;l/lf^- (M. alpina) c D N A&?!I£3IgiJL;fc ( 
WTE^l o l{@cD@E?iJfe£tfM. T;l/tf7^A5- ( 

01 8?:#1(DlW , A6-^tfA 1 2-f 1 Wn^— tfid^gkig^V 

tcDN Aga^ijjc^oTn- F^ns^^y/^m&^tOTE* >wgg&\ 

[0 16 4] 



(73) 



#^2 002-523098 



J_ 

193 WWfr 1-7)17 7 426 142 

143 6 0S'MV-A*>M£SL 1 7 417 139 

23 5 7? = f-y\ 360 120 

2 9 9 4 0 S U /JfV-A* >;t^iY S 1 1 387 129 

3 90 7*M**>/t*Slrab-1 342 114 
6 5 40SU7tfV-ix*>/t$HRP 1 0 366 122 

2 8 9 it'^f>|^E 2 - 1 6 K D 294 98 

151 J.£*S-)\,— tf-f Vpu-UCWpQ— b* 375 125 

8 0 MtfiH?5A-2 183 61 

3 3 6 0 S U *"7-A* >/ \^HL 1 5 252 84 

1 32 60S'J*V-A*>/?£??L3-2 300 100 
198 t*h>H 3 285 95 

2 8 6 6 -**7:*^H3*- h ■ xt Kn$**— fe\ 363 121 

2 83 40S'J**y-A£>;^gS2 2 261 87 

12 7 f**EF?2 231 77 

1 9 7 75T>, 252 84 

49 6 4 0S'J*V-A*>/t£gS 1 6 270 90 

336 tXK>H4 219 73 

262 itfW> 228 76 

188 ^->2£U;j-^K!i£&*>/t$H^-* 213 71 

8 1 228 76 



2 1 £ It 6252 2084 



[0 16 5] 
[312] 



(74) ^2 0 0 2-5 2 3 0 9 8 

M 2 



* ' tax 




ixyTj /o 




— i p .x/ \ *n / -/n 


l3crn/o 


Ala 


GCC 


uu/o 


Lys 


AAG 


30/0 


Ara 


IAJU 


ju/o 


rcL 


ATE 


inn°/ 


Asn 


AAC 


Q7% 


Php 
r lie 


1 llr 


7ft 0 / 
ro/o 


Aon 


RAP 




Prn 
r i u 


PPP 


cpo/ 
DO/o 




TCP 

1 uU 


ft7 0 / 
Of /o 




Top 


/ICQ/ 


Gin 


PAH 


iO/o 


i nr 


APO 


7Q0/ 

/OTb 


u 1 U 


HAH 


PR 0 / 
OO/b 


irp 


Ilia 


mno/ 

100% 


Gly 


GGT 


47% 


Tyr 


TAC 


95% 


His 


CAC 


91% 


Val 


GTC 


72% 


He 


ATC 


72% 


Stop 


TAA 


50% 


Leu 


CTC 


49% 









[0 16 6] 

H»|J I I 

**/^**Oj8— 5rhTi/;l/M^A->y^— If (KCS) :fc<fctf fc!>-;l/f§^ 
I (Saccharomyces cerevisiae) ID tf (EL 

1 1M. 7;Vfc^c DNA^^^U-jb^^A^O^t^W^l. 1 *n 
Jig2t?feS8j6 x 1 0 5 cD^n-y^frc DNA£t»Lfc (Knu t z o 
J. Biol. Chem. 273:293 6 0-29366 (1998) 
) o ^7^7-R03 3 9 (5' -TTG GAG AGG AGG AA 
G CGA CCA CCG A A G ATG A T G — 3 ' ) :fe«fctM**— 
)HItT7 f> 5-rv--R0 3 1 7 (5' -CAC ACA GGA AAC AGC 
TAT GAC CAT GAT TAC G-3* ) ^WlfccDN 
A^ttlSb/Co t»LfcM. 7;betcDNA7^77'J-3 00ng, 
-f7-5 0lfa^;K 1 0^777-1 O^i U lOmM PCR?^W 



(75) #^2 00 2-5 2 309 8 

UX, -ry-rVT-^fH) , fcmaq^U^7-€l. 0i-7b ;*^rr 
£1 OO/i 10§I"P#y^7- tfiimSJS (PCR) ZmffiLtzo 

9 6 0 0 (7-7*-^ ORrtlSilS^frti^TO 
D : 9 4 "CT 2 9 4 C CT 1 3 0^7/K 5 8 °C7* 

O 

[0 16 7] 

P C RMm£.jm*7McffiU I^J3 6 0^*f£>ig*§75^ Vh©m 
IMHU A B I 3 7 3 ADNA^^xy^- (;^>.x;l/7- 7*X 

6fflOM*fi^T-elB5(l*ffllRbfc (P e a r s o nfc£t/L ipman, fufE 
TSIffl) o ^/^SfcDX-rxtf-hx-^-X (^x^W*, is 3.^-7' 

, x^x) ^^bfco e-;^SMEL0 2 (gns i) Kfcf-fSat^y^ 

[0 16 8] 

Lfc^£-, pZLl (5>l"7 • f-^/n^-X- ^ya-lb-f^y F\ 

o MELfc^^ffl^T, BamH IffllSM^in^fc (Tlf) 7°^-f^-R0 
3 5 0 (5' -CAT CTC ATG GAT CCG CCA TGG C 
CG CCG CAA TCT T G - 3 ' ) , $5&Zf^ £-i£fT7°5^ V- 
R03 5 2 (5* — A C G CGT ACG T A A AGC T T G — 3 ' ) 

. 7;Hftxoy^- tfcDNAO^M^#lHLfco *5 1 . 5+nJIg*t<DPC 



(76) #£2002-523098 

X Ko fiV7*>l-7m fc^n-yffcbfeo cntJ;D2fflO 

^D-X pRAE-lfeck^pRAE-2^#7c (i4 A^#i©ili:) 0 ( 
^^Xh^O^Ts 1 9 9 8^8^280, ^7X^KDNA pRAE 
-2%7*V%y • ^-ry- • 31/^>3X 1 0 8 0 1 aff^W*— 

Fs*3*, T7""9-X, ^-^-7^12 0 1 1 0-2 2 0 9fc$&U ^f6#^§ : A 
TCC 2 0 3 1 6 6W?nft, ) cn^o^^^^eoxn^- tfc 

DNA&E c oR I 7U^*> h i: LTSJBrU E c o R I JBft p Y X 2 4 2 ( 
y^^X v^VX *iJ7*;l/-7ffl) ^^^-fc^n-yffctfco pRAE 
-5fc£tfpRAE-6*D-y (04B*#Baoci:) ttMpRAE-1^3 
<fctf p R AE-2tfi*t5XDViJ- If c DNA^WTSo (WXh^ 
O^feffT, 1 9 9 8^8^2 80, ^7X5FDNA pRAE-5^7^U* 

> • 247- io^^r- - nu*$/ 3 >\ 1 0 80 1^;W^-F^ 

X, T^l 201 1 0-2209 U ^§£#^ : ATCC 2 0 3 

1 6 7 tfti^Stlfco ) pRAE-5fc«fctfpRAE-6(D^xy^i: 

£ D p R A E - 5 <Dxn b?5ie?© 5 ' TfcffliR^Sfri 1 6 mMMV& K> , 
pRAE-6©xn>^- eitfc^OfcJS^ (0 5 o ^£%M 

. DNAEWiMAE LOfciU pRAE-2cfc0f# 

®6£#RB©<:fc) o m 7&MA E LOOfllRfcJ; Dl#£>nfc7^/^ 

■cfeSo MiaLfctatcaiRMA e Lo-ex-rx#— hf-^^- x^ns^ 

Ufc : MAE LO«e-;biflGNS 1 (EL 0 2) fc3 1 7l©75/it 
fcW4 4. 3%£>|5M££#U S U R 4 (EL03) £3 18 

ffl®75yi»T4 4. 7 %CD|WJ— MttSo 3l©XD^-ffl(3!)7 

7XhA$l^tffc£EI8fc:jjrfo ? ^ U^-f- K U^;l/T?fi (0 9£#M<9<i £:) , 

MAELO^-;I/iSlGNS 1 (EL 0 2) £ 5 4 9^S*f£>ffif fcl&^T 5 
7. 4%©ra— So 9 5 4iI^©^MAELOSe 

^fecfctfe-Zl/B^SGN S 1 (EL02) fflOR— ttt±3 3. 0%*C&3 o 



(77) 



#a 2002-523098 



[0 16 9] 

mrnmi i i 

Hoveland^ Gene, 83:57-64 (1989)), in>f- 

^ttlco^TX^U-xy^bfco pYES2^^- (-fyt: hny> • n 

tt1-§77X$KpCGN 7 8 7 5 (£;l/>>-y, x;l/x;l/>>~, f-HX, 

#U7*;l/x7'Jfl) ^H'^M^LTffli^Co M. 7;^txny^- tf (ma 

E L 0) ^^^xn^^-^ft^tH-r^Tc^tfflV^cgK^G L AT&D 
s WKCStDliatl/^yl (OA) -efeoTCo itt^fitti p Y X 2 4 
2^^^-^f§H-;biil3 3 4T'feofc 0 j1J>R^ (Ausube l 
£>, S h o r t Protocols in Molecular Biolo 
gy, 1 3^: 3-5 (1 9 9 2))*, #^SM£#££-eTig«^£2 5 
°CT4 0^14 8BfrMM^-&/c:o p YE S 2 fC^O->f[:L7c**^K C S 
il^TOfgiiii G A L 1 7°n^-£-<DfitirR£&D, — YX 2 4 2£>7°n 
€-?-ttTPl^D, cMMgiT^So f ot, 3 3 4 (pCGN7 
8 7 5) 3 4 (pYE S 2) ^ h-7JC J; VmmZftZo 

uvh (Dmnfimv gc-fame ftmmm-t z&oicmmLrc a 

nutzon^ MfET^Iffl) 0 
[0 17 0] 

^%%mmc&<omz>ftrc2Luyfi— vm^mi oA^yi o b -eiit 

§o WKC Si^y^mmmmmi 8 : l n-9Si^2 0 : 1 n-9£ff 
&$2> 0 M. 7;Hftxoy^- 1£ (MAELO) M{C e -;l/ifi E L O 2 
fc<fctf E L O 3 Fe^T^ 7M|WH4fc: <fc D, cn^OiH^c J; D n- K^nf: 
^>^^S«McDSH#li'|4^-r§c^^^^n7Co M. 7;Hftxay 

tfO*g'l4, ^y^iSMKMfeckMW^SilOfW (MAELO) 
18: ln-9O20: 1 n-9^\0^, g;fc2 4 : 0 ©^j&fcl&^T £Ei6 
5>tlS 0 Idlfi^ 334 (pYX242) T&20 : 1 *5<fct/2 4 : 0<D&lZ# 



(78) 0 0 2-5 2 3 0 9 8 

^tc^LL*\ sfett^<«iffi*n*^ofe (hi o A*#saocfc) o m. r 

;l/e-*-xny#~tf (MAE LO) tt$fc^fc< o©PU F AlcfftHU 

18 : 3n-6 (GLA) ^20 : 3n-6 (DGLA) S 0 ^IrK^ 

fctf£2 0 : 3 feyf-^tt, W&3 3 4 (pYX2 4 2) i:Jt« 

Lfd§£, M. tf (MAELO) cDNA£*rt33 3 4 ( 

pRAE-5) 43<fctf3 3 4 (pRAE-6) £43^Ti£l/\, iit/:2 0 : 3 
n-6^-tyf-^(i3 3 4 (pYX2 4 2) TO. 0 9 2%^^ jtifb 
T334 (pRAE-5) TttO. 3 2 4%^^ 334 (pRAE~6) T 
0. 2 6 9%t$o/c (01 OAfeitfl OBcD^HUC/jVf) o mmMfuy^ 
-)Uc35tf%Z<Dmm*%rz£.f&Lrc2 0 : 3 n-6©£S&c£>Mi&P>nSo 3 
3 4 (p YX2 4 2) fc<fct> 2 0 : 3n-6^0. 2 2 6 /x g Lfr£$£tl&fr 
ofc^ -J3 3 4 (pRAE-5) 43<fctf3 3 4 (pRAE-6) 2 
0 : 3n-6^2. 5 0 4/ig v fe«fctf20 : 3 n-6tfl. 0 0 6/ig^ 
n/fco S©£An*.fc^^g\ 2 0 : 3 n~6 0U^;Wi^tfJ$nft*^fe 

o 

[0 17 1] 

—MM. TiUftxny^- tf (MAELO) ic£K> 2 0 : 3 n-6£r£C3 

CO<Ritt*iflR-r5fci6Jc, pRAE-5fe<£t5pRAE-4l#^ (7°^X^ 
K*#*TTS A 7— (f) %tr-;V^M3 3 4 ^|WJBfff^$E^b, 
AAM:iLTX^U--y^Lfcc ^fflLfcSSC&G L A (18 : 3n-6 
) 2 5 /iMT&ofco M. r;Hftxoy^f-^ (MAELO) &Bmc33^ 
Trg1£T&Si§£\ ^Tia^DGLA (2 0 : 3n-6) fclgftU Cft£ 
A 5-fWa7- tf^A A (2 0 : 4n-6) JC^&TSo 01 1 k^t* !£JH 
<J;DAA(D4£ f&fc^M. 7;HftXD>ij- If (MAELO) <D?gtttffll 

[0 17 2] 

©fSgfc: J; t) raii^^te©^*^ t A A (H 1 £#M 



(79) ^2 0 0 2-5 2 3 0 9 8 

[0 17 3] 

mmm i v 

/Vy&mz1Stf2>M. 7;l/b°tXP^- tf c DN A M A E L O4o l£— 
;l/iiIxo t: E L 0 2 ©fgJiOi:^ 

Muspffi crmm b amH i js&xsu i n d 1 1 i mm^nf 

7^7-R05 1 4 (5' -GGC TAT GGA TCC ATG A A T 
TCA CTC GTT ACT CAA TAT G - 3 * ) fc^tfR 0 5 
15 (5' -CCT GCC A A G CTT TTA CCT TTT TC 
T TCT GTG TTG AG- 3) fcfflV^ iilDVM^n-F 

tfH i n d I I I MiW^-pYX2 4 2£*n— >ftU CtV&p R E L 
0 fcftU £-;l/|£Wftt±3 3 4 fc3®fte&L (Hove 1 and?), tufHT 
3lffl) > PUF Axnytf— lfJgtt^KLTX^U-->ybfeo lttt*fM£L 

K£ffil\ PUF Axn>*r— tfJgtt*Jt«-r5feJ6fc3 3 

4 (pRAE-5) ^M^tfco mntLZ2 
5/iM GLA^bT, ME1-3J:5£ig^&J^£#fco 01 2 t± 3 3 
4 (pRAE-5) tcfcD^fi5c^n7c2 0 : 3 n-6fMDGLA (18:3 
n-6SftliGLAA^#5) ©S£^r*% cnti^tL'TV&l^^-p 
YX 2 4 2^ty^1f^MO*54^C*»5, 2 <0cDSiJM<D^ p-y 3 3 4 ( 
pRELO-1) fe<ttf3 3 4 (p R E L O- 2) te^MS© 2^Cb^P, 
ftfrofco iJP^.T> £$L7cDG L A££flgS<Q/S~ fe^ h £ LT^3tLfdi-£ 
(01 2 ©SaWc^r) , ^o->3 3 4 (pRE LO- 1) 43«fct53 3 4 (p 
RELO-2) tt^DGLAO. 1 5 3 %fe<fctf 0. 2%^4iU -^3 3 
4 (p YX 2 4 2) &DG L A 0. 18 5 %££jEELfco C O <fc -5 £ C fl 5 CM* 
«^T^(KO/^— tfVx-^DG L A^Lf: 0 1*3 3 4 ( 

pRAE-5) ttDGLAO. 2 7 9%^MU 3 3 4 (pYX 2 4 2) (Pi 
ttM) <fcD50. 8%ig;taLT^5o cnSOf-^tt, tf-;l/gf§Mxn:y 



(80) ^2 0 0 2-5 2 3 0 9 8 

is-Mmin^E l 0 2t>mmic%^TmmmM?%m£ic$5^~c-$7L, gla^ 

D G LAtM^Cffll^l/^ t^LWo Mm, 334 (p Y X 2 4 2 

tf f - P U F A xn ytf-- m^ite £ <D$mfcfflLTftgWV&Zo 
[0 17 4] 

mmm v 

MA E L 0^fflV^giJ©#t^jc^t-§xny^--tf(D|iI^ 
T7r^hA7M'JXA (P e r s o nfecfctfL i pma n, tulB^lffi) 

-XDN AmmMmimZmmLfco GCG<DGenEMB Lr-^^-X ( 
6/9 8) TGC G<DT7rXh A^i^ISlR^nfcMA E LO£7X»J-£L 

P>#--tfBE?>J£lRl£Lfco ffl*.tfeil 343J;t?l 4lc:fev>T, 2f@©M^Kbfi 
^fe^I I IfeJ:tfMAELOK:fi3R , r«2fflOS4S^-'Xlx^>'X (C. 
e 1 e g a n s) E^J®ffliR©|g|te^£n'TV5o >— • lU^XD N A@S^IJ 
(^iy/^^A#§ : Z 6 8 7 4 9) ttGN S 1 (EL 0 2) t<Dmi&&% 

MM? % tmRZ ftT & D , -^5(c^--xi/^XDNAie^J (i/'iy^ 

>^A#^ :U61954) &GNS1 S UR 4 (E LO 3) (DMJSlZ 

#>£>n^IR£nT^& 0 • xl/^xtDi^PUF Axnvtf—tffcJjtfSI 
T#jI"fS»fll, M^fPUF Axn^S- tffc^LTVSo 01 5W3fcfe#I 

1 1 jcs**rsasR^- • xu^>x@a?ij (i;x^^>^sxs§ : a f o o 3 

13 4) OTJ©^Mt?SSo DNASS^lf-;l/^SME L0 2t^UDNA 
fflm'&%'&?% C t «^nft, C CD D N ASE?iJ*5££p£<D7 ^ /IfcffliR££ 

xl/^fyXttPU F Axny#~t£&#*f U#So 

[0 17 5] 



(81) #^2 0 0 2-5 2 3 0 9 8 

Ml 6lt&4WXl5&XfK.hK.&%.?%, S3HRMAE L Ofc^TtSffliRD N 

kwmmmt^TT^ o v>xie?ijc i g 3 o (^iy/^^sxsf ■ u 9 7 
1 0 7) £}ffeigM»^«u r#©s ur 4$ty;wmz.mn?zi t 

ftS?nt^5o 0 1 6 ic^-r «fc 9 tc, u 9 7 1 0 7 <Dis!K©7 ^ y 1 3 

-f&£ hfE?iJ : AC004050) «HT G S (/W • 

fttfZs MIR A C 0 0 4 0 5 OfifSIRMAE LOt 1 5 0{@<D7 5 /^fcl&^T 
2 8. 7%Otg|W|'t4^bfco COlfi?77^Vhtt> I8IRM A E L CHC*f 
•T 3 7 ^ y Mf^tt^S^ < £ , tlhPUFAXD yj]-M<D 77?*>h!?& 

[0 17 6] 

EI 1 7MIRMA E L O 43<fe tf"ffi¥Ll&ftlB^U (S?i^>^SXSf : 105 
4 6 5, P C T#§WO 8 8/0 7 5 7 7) <D7^/^MMfc£^LTfeD, £ 

[0 1 7 7] 

*Cfck&V\> LfrL£tf£>, MA E L O^fcttW 5 y&ffliR£f f -*"<-X& 
^ x U - £ L T^ffl L T P U F A x n > #- -t??gtefc § S'J©jifc^£ IrI 

[0 17 8] 

H«|JV I 



(82) ^2 0 0 2-5 2 3 0 9 8 

LfcM. Th\L-fz DNA5^^^U-^X^U--y^Lfco MAELO?^ 
FWiJ^g-3VT D N A r/n-r/fcfttK Cftfcffll^T A ^>7n y 
(Knutzon^ J. Biol. Chem. 2 7 3:2 9 3 6 0-2 

9 3 6 6 (1 9 9 8) ) £fft$LfcM7 + 8M. 7;Hftc DNA7^7';- 

[0 17 9] 

ELO c DN A£N s p I $5£Z?P v u I Wi^ ^ lfT^fkb/*c 
fcbT^fflbfco 77^ > MtLfcMAE LO cDNAC^»^J^. 
ItK^JO&MOEiSSfcfcJ: F^y^£3T£35 £^?{M£K:g^T^£o 

1fMj&7°n hn;l/ (Sambrook^ M olecular Clonin 
g, ^2 fig, 3-;I/K'X^y^'A-^- (1 9 8 9) ) fcUfSi;, 7°^-^7 
7 vf 7* U £V : ^aySffiJCj:?)^ MAELO DN A7"n— 7*£fflWC c D 

[0 18 0] 

J^Sr^ttU 2 0% *;I/A75F, 0. 2% PVP, B S A, 7^3-;K 
0. 1% SDSfe^tfO. 5M N a C 1 ^ftSA^^'J ^-l?-'>3 > 

3 2 

^7 7 7-^ 7;l/7 7 P-d C T PHtiMA E L O DNA7°n-7*T— 
^W7*U^Xlf:, 3 7°CT0. 5X SSC»T7^;l/^-OTL 
> *-h^^^7^HBfCX£|7^;l/Ak:[fSLfco C <D^Ji£r 3 mU D 5S 
Lfco ^DjIb/N-r7^;^VXbfc4f®CD^D-y (F K F2, F3fe<fctfF 
4£IN~£) 7% DMSO^t5SM/W7 7- (Sambro 

[0 18 1] 



(83) ftg2 0 0 2-5 2 3 0 9 8 

YX 2 4 2 v*?y • ^y3-^i/-f^7 b\ 7i/"yy, ^^^y^ 

) kl+f-^n-yffcLfco c DNA^D-yF 1 fc<fctf F 3£E coRI TOT 
pYX 2 4 F 2&<£l/F 4£Nc oI/Hindl 

^pYX2 4 2^SC 3 3 4(ilili«bfc (Hove 1 and^ fuf2T*3lffl 

©GLAII2 5/*M<D#£T, O ^ 5/ y ^ < c D N A ^ n- V 

£^Tf 5 S C 3 3 4 M5?ti:fto Knutzone (J. Biol. Che 
m. 273:29360-29366 (1998)) &CsEf<£n£«fc 9 fclJUte^ 
#fiT£^fifiLfco *©|g^ GL AOD G L A^gifCfc^Tiin^ 4fO c 

DNA^ n-y&^fti&Wm&?£14£ML&v> £ t^Stife, co<£ 5 

P U F Ain>*'-« tr<D|ptf£&cfi, m>T^U #J-&-i/a>ffiZl88jL 

[0 18 2] 

USSMV I I 

mae low^opuf k^uyfi-vmm^itmfetzrM^ 

AMt§Ci:^-ef^t/^1:\ If— ;l/HS®fc:M. 7/Hft^lcDNA 
7>T 7-7 U -£^T£§&^to fc 0 lf-;l/»e®k:fe^5 cDNA7^7 
U-^^-r^fcfetC, G A L 1 7n^^-§MtS^^^ - p Y E S 2 ( 

o 

[0 18 3] 

* 5 If 7 y- h L fc D N A il^ftiOit JStox h n # U— $/ 3 >fc «fc 



(84) #^2002-523098 

o LfrL%:tfZ£(Djj&(D^lcmftrc&te^fflfo£LT*mM (E. col i) 

$>z>o xtv-->yzft%^n--mmmzft%>rztbic, cdna/^^ 

SMttS C 3 3 4^4o^§^-ry-hL/cDNAcD^ g&fcD 4&l^L5 x 1 0 
5 <Dl&WtoWkfo*£.Vrz (H o v e 1 a n d 6, MsB^SIffl) 0 
[0 18 4] 

N A£X»ifr?>M£Lfco M. 7;bti 0 ^M®IM (ATC C#^§- : 3 2 2 2 1) 

■&tc 0 WMiJ— \£%MLT Zi&Lftfc ZZlcRN Zfctblcir <»lcMM 

%mfo^mT*m%£Lrzo I7i/-/I//L i C lfl&£B& (Sambrook^ 
tuilE-^lffl) ^ffl^T»l/7 h 3 6 g^^RN A^M^bfc 0 lOmM 
EDTA, 1% S D S*5<ktf2 0 OmM H^7" HJ «7 A<D^$ ( p H 4 . 8 

£/-;l/T«£U DEPC^ib/cTktcWSbfco ^»J^^j;t)^RN 
A^iU T^n-X^VHI^li^^D^Ifbb, 2 8 Sfccfctf 1 8SU# 
V~1±<D^> F (DfefeZmMLrzo »l/7h3 6g*^iRNA^l 5mg 

[0 18 5] 

^6*J&7°n (Sambrook£> N Mol ecular Cloni 



(85) 



#^2002-523098 



ng, m2¥fos (1 9 8 9)) icmi^x^^f 

A A> P, ^ 7 -b > S^t - R N A ^il Ufe„ AMVl^ii^ffl^TXho I ftj 
mmiL^Mt 1. 1 'J T 7 -b - R N A L tc 0 



cDNA©£!l<D$££^Lfc:^ *J3§MDN A#D tr\ *J1§MDNAU 
lffc«fctfRN7— If H^jiijpbTc DNA(0^2Oi^Uco 
[0 18 6] 

T 4 DNAUtf— tfte<J;D E c o R I Tg-??**?? > h^itLfc c D N 
A b b/co T44?U?^ Utff- K^—tffcffl^T c D NA^>/;1/ 

;l/S-4 o O^^AfciiL^o i^?lJ^y7 7-k:£DDNA^y70b£#?R 
ti£pYES2^£- W>ehD^f> • >^->>3X H 

x *U7t^-7W) ^^-fy-^H yaffil/ ^Co T4 DNAU^f— tf^ffl 
KEcoRI/Xho I Mffcp Y E S 2^^£cDNA3&7^hU 

o Bm^m^mm^mcit^mco^^^-hitDNA (2&^L3^g) 

[0 18 7] 

cdna/ p yes2 ^>ry- Mfcg^ft-ewnefla^it^site^-rsrcfe 

Li Ac TRAFO^»T3^lf-fyb S C 3 3 4»iilft 
(Gietz^ Mol. Cel 1. Biol. 5:255-269 (1995 
) ) o fgi&lcfciu h^5©S C 3 3 4 0i#«Sftf%Y PD«i5 Om 1 

fcggLfce 3 0tt«b^P,6 0 0T*<DODtfl . 0\z.mt2>&~?^Wfa 
*J5£g$^fCo COMI3 Om 1 %Y P D}0(Mi3 0 0ml legit, ig 



»«t^3^L5x 1 0 WmH:mfT* Oft 3 & l/> L 4 B# 
fl&^W hfcfcfLOilSiUfcl X TE/L^Ac (0. 1M Li Ac) 1. 
[0 18 8] 



(86) ^2 0 0 2-5 2 3 0 9 8 

nyif— ryh S C 3 3 4BM7 5 0 /i 1 £ 1 5m 1 7 7;l/3 yf-a-THcH 
^Lfco cDNA/pYE S 2 h LfcD N A(Dft)2 fi g£Sf#DNA£ 

^mm^-hU^ m^McU^Lfco M®Lfc4 0%PEG/L i Ac 3 m 1 ^ 

£PU ^Isy MtU IX T E 5m 1 ^#§»Lfc 0 fulS<D»£> 1 0 0 n 1 
7'J^-h^7^t©l 5 0mmWtRM^7°U— h 5 Oil^W h L ( 
AusubeU fufHT^IfflK 3 0 3 y*^- b Lfz 0 £gflT8 
x 1 0 m<D l^u-y^mtco 5{@©3n--£>^>/l,^#c7)|t{£ig%l 
m 1 fcf-JlL (Ausubel?,, ffmET^Iffl) , Jifj^fflfc^U -fen-zl^^ 
iPL/io ^T5 0 0 Of@oy-;l/^7.^U--y^m^^o/c 0 
[0 18 9] 
fljEMV I I I 

Bmz$stfZ>MAD (M. xtv-r-y? 

"y^y^V-lc^f^ c D N A© ^ l ttc j; D 7^/7 
V -(D&nft'Mft LTco 7^77'J-OX^'J--y^cDNA (D^M^^3 
^Tl/^(DT\ 5^7^U-{C#ft-r§ c DNA<DTOC>*£££?&rr3C£ 
^t^§o H&M^c DNA^#^-r§|g^^7vU-^3iJR-r?)©^ 

, #3n--^r^^^;l/^#(D3i^f*^±ili5m 1 tilt (flSSMV I I £ie 

$rf££?k:) , 3o°cT24P#r^ ab&^j&g^fco e-x-e— r 

y?fe (Hoffman^, Gene, 57:267 (1987)) £:OT<D 

lOOmM NaCK lOmMhUX, pH8. 0, ImM EDTA:fc£ 
tfO. 1% SDSM0. 5m 1 ^i£Stl5m 1 fr£C>^l^y h£M8?Lfc 0 

7-2 o o n i ^o^. N M^ynzz ziz lftffliffiLfco ^yf^mmmrz 



(87). #^2 0 0 2-5 2 3 0 9 8 

/chc is zyy/MOiaz., mnu n&2ftm&>bLrzo *s£2 0?as 

fcHU 0. 3 Mffifci- h V ? 2*13 Ztiffi 2 . 5^»<Dx£ 7-;l/£J3^T- 2 0 

o RNAfeJ;t;t^*5^>/^K^S^*fe^|iSrr5fca6fc, 8BM7"nF:3 
;Wc*PCTQ I A7°U'y7°- 7.My • ^x7°U*y h • *y Ffcffl^T &7?y 
•^y^l/-f^'yh\ #'J7*;l/x7#l) , 4 0|@©M&3 

+ry7Vl/fr6#gtLfc7°^X5 KDNA^$5tiiL/c 0 ^V^E c o R I fe 

[0 19 0] 

0.5ml ^^7^t (A u s u b e 1 5 % fufB^lffl) <D$#:3I#yg*fi 5 
m 1 Ein*, 3 0 "CI? 2 4 P^J&g£-t!:fco ^'CJggSfcffc 2 * h-X4b' 

<fct>*2 5/* l gla (iny^-^oil) ^#ty7-7^;i/^^f*jiiRig 

t|50ml iz^LX2 5tt2 4 BtPM^Lfco &^OM^«t/£>«^U>y 
h fN)fliSt#fi<D G C - F AME^«f*Hul20«k5fc^fifib^: (Knutzon 
fijfE^lffl) o MAE LO (>)7^tiWffT'iIL/:p Y X 2 4 
2£>pRAE-5) ^/^y^O^yfcfe^SHItt^HS^LTffl^feo MA EL 
Omi-IUGLA(Dl. 5%^DGLAt^Tf§ (HSfiM I I I 

[0 19 1] 

^S&flJ I X 

ifiPU F Axnytf— tf^n-F-r^ c DNA©[WJ^ 
GC-F AMEBIC J; 0*57 5 0f@cDfi^O7°-;^X^ U — -y ^$5 
#*fLfci& ^B6MV I I ncfaUt?- 5ffl(03P-^ti45 1 Wl<D 
7°-;!/ (t^MAD 7 0 8) G L A<DD G L A^\©^tftJCfctt5WSc%^ 



(88) 
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^iS1&S:*tr nfco D G L A/G L Ait*fcBibTC<Djg14«M. 7 

;H^xn>#-Hfig1£ (MAELO) iDfcJfoSteOiS^tfctfgfcSftfc ( 

S^M^cfcDGLA^DGLAJC9. 5 M. x7;l/tftXD^^f 

~^[| (MAELO) £D&J5{g^fr^fc 0 cltX?)©^^:^ DMAD7 0 87" 

£ftfc 0 MAD 7 0 8tfg£3 5<B©*n— 1 f®£>7°— ;l/T?&5<D*£ 
, CO^;W^xny^«$3 - KtSjg^CD c DNA^P-y^fi 
"fSj&Wtf&ofco ^-©fci6^7C^OMA D 7 0 8 -fen— iV^WM^tf^i/ 

^^comummm^u-hic^iy-hLrc ca u s u b e 1 5, Mie-esiffl 

) o 3 0lOiB4f©3nx-^D, H»iJV I I HcfuIB-f ££5^ GLA 

^v&mmm^mznrcmm^isyh*mmtmw3 3 4 ( p rae-5) c 

pYX2 4 2(DMAELO) OflgflfiG C - F AM E##T (Knutzon^i 
fETSIffl) fc^Lfco lf<DMAD 7 0 8 ^7°-;l/fr £ 3 0fi<D{@^<D^n 
->0M5&#*rfc:J:!K 3 0i©^D-y<Da^5WGLA©DGLAMD 

D 7 0 8-2, MAD708-1 0, MAD708-1 8, MAD708-1 9 
fc^tfMAD 7 0 8-3 O©fliI5g|7 o n7^-;l/*02 OJC^-To iI(Dl^^ 
nS«fc3fc^ MAD 7 0 8-2, 1 0*5^03 0tfIt)DGLA%4jjiU MA 
ELO (pRAE-5) <D&J2 5fg«J:T^o <m£©3fflfcU 1 %&V>L4 
9%©3EHT*G L A^rDG L A So *-Oft&©*n-y % MAD 7 0 8- 
1 8fe,fctfMAD7 0 8- 1 9«8%feJ;tf 2 1 %GLA%DGLAt^if5 

o ^toma D 7 o 8^n^yttiny^- tf£3-KT5MA E LO^HIbT 

IVv^-byf-yiG L A^DG L AtC^mtZ (3. 4 %) 0 
[0 19 2] 



xny^f— tf^n-F-rS c D N A (7)#'|4{b 



(89) $#^2 0 0 2-5 2 3 0 9 8 

iittiny**- trifrft^M-rs s c 3 3 4Bmtu-y (mad 7 o 8 

) A^^7X5 KDNA^rtttBLfco c D N A^A^D^t 2£$>rr&fci6fc: 
, H14xn>#~ tf^n-y^^tff^y^X^ FDNA^iii:lTffli>tP 

CR^^Lfco JifT7°^-fV-RO 5 4 1 (5'-GAC TAC TAG 
CAG CTG T A A T A C - 3 * ) £t/$tT7°5-f V-R 0 5 4 0 ( 5 
— G T G A A T GTA AGC GTG ACA T A A -3')&p 
YE S 2^$-(D~?fr?->7U--y?mtL\C% > iO^ EcoRlMXho I 

n K £-7°^v-5 Otfn^k 1 0 X^y 77- 5 /a K 10^M PCR 

2 7M-^F^y77 H-'j yf- • Yy^^A • n-^i/-i/ 3 -fy-r 

Tahiti) 1 1 • 77^7- T a q^U^5 

—if (^-uy#- • vyA^i, • n-f u—>3 ^y-rVr^-f 'jx, 

y-rV 7^>H) 0 . 5 1 #^-r§ 5 0 /i 1 PCR %mMLTc 0 MI&lt&L 
TO J: 5 ^SSLfc : 9 4 °CT 2 #^14, 9 4 'CT 5 1 5 5 °CT 2 

^ fcJ:t57 2°CT3^, 3 0^^;K l^iit7 2°CT7^FliS 

o PCR^l^^i %7#n-xy;P±T5r*JTU xuy#— If c DNA<D 
At£Wn. 0^11. 2+nj&g*r?££C£^£ftfc 0 Iftxny^ 

— tf c DN A £#^37°^ 7^ FDNA^p R P B 2, pRPBlO, pRP 

B18, pRPB19feitfpRPB30tifS o pYES2^^-©Eo 
Rl^^Xho IgBfirec DNA^-f7^'J-£m&LfcOT\ fufB7°57^ 
F^EcoRI fe^y'Xho I -?ffi{t~?Z>C£lc£r)&~77X^ Ft#ftt§ c 
D N A (D A£ £ ^ £ 5 fcfigg t f Co 

[0 19 3] 

c D N A 7 0->05^#fflfcckt?D N A i/-^xyi/y^tc|i^P,f 
HL^7°5X5 KDNA^rAJlMT^tiiligL^o ^ii#7 s n F ruWc^oT, A 
ilTOPio (^yeho^y • n-f W-y 3 y, *-;^7F\ #D7 

^;l/-7^l) ITO£pRPBMm7^75FT^M$s$lLfco &7°57n^FD 
NA^P>f#/-^M$E^f*^T>H 0 >"J> (50/tg/ml) ttLBtgiU 
«L%^£>3 7°CT-^M^Hi/co tBi#7°PF:3;Wcf£oTQ I A7°U«y 



(90) 



#^2 002-523098 



y?Ltz.o i^j£#7 0 n Fn;Wc$oT3 7 3 AXM/^fAB I Si&D N A is— 
>7JLy*f- 0*—*y • x;l/V-, 7*X£- • v^tV-, *'J7^^7ffl) 

v-ttpYE S 2^^^-o > T;V^^n---y^i^#$ft§}i|Mff7 0 7^-7- 

R0 5 4 1 (5' -GAT TAC TAG CAG CTG T A A TAC 
-3' ) fc£tf$ff:/^-r -T-RO 5 4 0 (5' -GTG A A T GTA A 
GC GTG ACA T A A - 3 ' ) *#5ftfc? * FEW* 

ftffi?Z>tz.tib\zi/->73Ly*y- • V7F7x7 • 7°n^A • n-F • 

£D 5lOin>3(f- tf c DNA^3 0 l 5? * b^-f- F^jifi^^lwi^O 

ffifSM*. 3' *^t°U Af-mt^f lh3 F>^t§o DNAIH 

nzzzimm?%rz&icfaffi(D}mft~?7'{'?-R0 7 2 8 (5' -gag a 

CT TTG AGC GGT T C G-3' ) &<fctfR 0 7 3 0 (5' -T C 
T CTG CTG CGT TGA ACT CG-3' ) fflf^^V- 
R0 7 2 9 (5' -AAA GCT CTT GAC CTC G A A C-3 
' ) *5<fctfR0 7 31 (5' -A AC TTG ATG AAC GAC AC 
G TG-3' ) DNA|*KC|gftU p R P B 2 <D'>-^l>i/>^ 

S/-^x^-^n^7A(cj;Di? ^ FE?!I*#*t U P RPB2©i 

c DNAE?iJ^?>itM^ft§^tMV^-7 0 y • U-fVy^ • 71/-A(i9 5 

T<<yv- 7\s-h*nfc<t%7^;mMm\mm^ ^mzn&mnitmz 3 

^^•To M. 7;Hf^e>TO$nfec DNAta^-F^tifcxnyij- if 

(4 3 1 87^ymm<D*yWRT'&Z£%%.£>n, CftfcfcffllRMAE LO<D* 
#££f4£A,£|S|ire££o £©$T#lxpy TGLELOJ fcjftU ^ 



(91) ^2 0 0 2-5 2 3 0 9 8 

[0 19 4] 

^^Xh^^ftT, 1 9 99^7^22B^^Z^HDNA pRP 
B 2 ^7^ U • • 3 U^^a X 1 0 8 0 1 tf^;t^- 

s V-^-ntX, ^-^-7^12 0 1 1 0-2 2 0 9^l£Lfc 0 CtX^^ATCC 
: P T A - 4 0 2 mttZftfco 
[0 19 5] 

H»U X I 

G L Axuytf— tf (G L E L 0) <D£.{t¥W^ 

A. G L Ainyij'- \£?£&<Dmm 

p R P B 2fflM^7X^ F£<fc D 3- KSttfcG L Ain tfoigte* 
3 5fcflBffi , TS;fc«>fc:, pR P B2^7X5 F^tt§IS^n-yS C 3 3 

L Ainyij- l??gtt*tttiJ-etfco pRPB %i£^'?Z> If— ;HMlf 3 3 4^ 
ffl^T4f®OTM@<D^«^l5 0 m 1 fcjgfflLfco ^V^G L A O^&TWMfcfc 

fijcs^^ nasMvi i iizmm?z£5fc, pYES2mt§e-;w 

13 3 4 OBSffi^flB t PkfoffifflBMWTfcft LfCo25/iM GLA £at? 3 3 4 
( p R P B 2 ) CO 4 {SOTJf@cDig«^cD¥^xn y #— IfJgtt^H 2 4 ic^to 
3 3 4 (pRPB2) <D4i(DgiJl©ty7 p ;W^OG L Axn>5?-lf|Stt 
6 2 %(DG L AC0D G L A'xOT^&fc:— gTTS t^tttlfro 
[0 19 6] 

B. G L Ain^- tffcHTfSG L E L 0SH#PM4<D}&£ 

GL Axny#— \z(DmMnm&*ftffi-tZ>fctbfc, 334 (pRPB2) O 
^«»%GLAU:AnATSijOllJteilM (WUfSA (1 8 : OK OA (18 
: lK LA (1 8 : 2 n-6K AA (20 : 4n-6) , ADA (22:4 



(92) #^2002-523098 

> 

n-6K ALA (1 8 : 3 n-3K STA (1 8 : 4 n-3) , $5<fctfEP 

a (20 : 5n-3) ) wi/to mmvr v^m^yx^u mm 

Aioyf- \£l*7 3%<DSTA^20 : 4 n - 3 fc^Ttfe (EI 2 5) 0 C 
tl£<D^<fc tK G L Aluy^G L A t S T A<DM#fcgg^g1££W 
f S tmtttZtl. C tilt ctl^n-6^n-3 &BW>SS2fCXP 

[0 19 7] 

MSLV^^^tcfc^T— fiGLAxoy^— tftciDDGLA (20 : 
3n-6) A5-fWa7-mMAA (20:4n-6 

) t»f§o 0iT^^n§«fca^ c os*S0^a e c o r i gpfire* o 

-^k^tlfc^X^ FpRPB 2 4oi:t5pRPB 3 1 (A 5-fWa7-^ 
cDNA^ttSi^^5FpYX2 4 2) (018) %fflV^lf-;l/ 
HM3 3 4WM»§il^aD»f§„ I^FJ&Slte&bfcflS 
ig«tltC2 5^M GLA£*f?tU A AMtiLtML/c 0 ID^M 
*5<fctf A 5 -TV?aL7--VBm<DmJj*mL'f%>m€!, G L ASM«D G L A 

fc^si^n, cnt4^i*AAtc^»$n«o 2 6 acd^mug l axd>^- 

7%OGLA*AAfc^g| , rSo tot, G L Axn tf(i n - 6 P U F A 
[0 19 8] 

MIB©^^n-3iSKTfell^-efeS*^a*^^*rSfc«>^, 25/iM 
S T A£D#ftTIWI«©lRl^»^lllflL>fco HfiM8£ig£fgS!-f 5*§£\ 

STAHti2 0 : 4n-3t»n, utltf A 5 -rtfa7-lf[C <fc 0 E 
P A (2 0 : 5 n-3) icgglSnSo 02 6 BTiiE P A©£$ 0S$4 0%) 

ta 5-^^^-^tmcm^rm^L^mmm^^r^^ct^^ti 



(93) #^2 0 0 2-5 2 3 0 9 8 

[0 19 9] 

$mmx 1 1 

G L E L 0&£Xf%<Dmo)M^<D2LXnyJS-^m<DMy\lk%i 

G C G(Dffiy\fttit'^y / r-i? ($mm I %&m<DZt) »TGL E L OBB 

GkftO&JRfcttLfcE S T) J: 1 8 
^T3 3. 9% OH— 14, e-;bifl E L 0 2 (GNS1) £ 2 9 5{0©7^ 

ymmm^ts^x 25. 8 %©h— i& fe«tt>*e-;w^gi e l 0 3 ( s u r 4 
) t3i3i®7^yiinic^T2 5. 2%(Dm— &-?m$>M&t % c ttf 

HtHSftfCo GLELOOMAELOi:^77XhAi»aD 2 7 5f@<D7 
5/i(^T3 0. 9%O^Ht^$nft (02 7) o fgJSWfc'WtLfc 

S^Wk^fflv^ (^»!J I , MEOxn^tf— Vtmcm^TGC 

tf^ < £>{$#fl D , JinfcttTlftWLT^S (Knutzon^ J. 
Biol. Chem. 273:29360-29366 (1998)) (0 28 
) o GLELO^MAELOMtt^n^ SMft^fcttfiS 

tffiM. 7;nf^-«fc0fei^vv^— tVx-^TG L a^dg l Aicm&v 

f5o j&n*Ttf— ;l/fiH5Kfc:fcW"£MAE L OOfgll^G l aod g l a^\o# 

mzhuz^ mmis&Tf*:/^m}mffiwt<Dwm%m't% mmm 1 1 1 ^#m<d 

[0 2 0 0] 

H5£$IX I I I 



(94) #^2002-523098 

MAE LOmffig&l%M\i^TT$v h -^tf^hV-X, 1 0 0 7#7b 
• n-H\ h • -fU/^>H6 0 0 6 40^-77^ F-ta 

M^Kb • • y-Jl (BLAST) (AltschulBs Nuc. Aci 

ds. Res. 25:3389-3402 (1997)) ^ffl^Tf-^^-X 

^mtt^^p^A-e^^j o mwmcte, vy^xhy (tbiastn 

>X^U7°h • 7*-$<-Xizlstf%nyTj? (CO @E?iJ&£aiO F^> 

*5<fctf5&giBB7U#^ (EST)OIncyte LIFESEQ (MimM) 7 s 

(>fV1M F • 77-^>a-fYMX'^y3-^U-fY7 F 
,317 4#-#- • F^7\ • 7;l/K 7JU7*/1/X7#|9 4 3 0 4) 

;i/*rs) fcs^-rs^ia^j^^ (est) cDNA«fw§ny-t^ 

XSEfll'e&So C07*— #^~Xfr£<E>2 4@®SE^ CC067284R143J; 
tfCC 1 4 8 4 5 4 8Tl {i#*ffl|RM A E L Offi?IJ£WU 2 4 2»7^7 
KMJtfcfeV^ 8%<DR— ^ 2 6 6jBOT5yifil^T2 8. 6%£> 
B-Mfbfe, 2ffl©S»l3<fctf»ll,;fcE?«J&&* h s 1 fecfctf h s 2 t% 

Ci:). 77XFAT;l/3'JXA^ffll/^T^iRMAEL0BB^{SmHS 1 (2 
4 2MOT5/^Cfc^T2 8. 5%CQ(WI— '[4) <fc rJISIR H S 2 (2 6 6{0© 
75/$fc:&^T28. 2%<D|^H4) c D N A BffiflJ £ gEMt U ^02 9*5 
itf 3 0 K.&Lfro H S 1 c D N A ? ^7 u^-f- $ 7c 8 4 4 Eg** fcfe 

V^T I 0 5 4 6 5?^U^^FIE^J^8 6. 9%©^-tt*tLfe (UttMV* 

0 ffllRHS 2 c DNA@B?iJ«^A#^ : W7 4 8 2 40^iV^ 
>^^6075/HBB^Jfc 1 0 0%Oi-tt*fU (^iPCTttiiW0 9 8 
3 9 4 4 8£#M£>££) o 



(95) #^20 02-5 2 309 8 

[0 2 0 1] 

■fz/3-f)\/ • • y*~- • ;Wtr^D^- • jyytt—i/a y ( 

NCB I> h t t p V/www. neb i. nlm. nih. gov/) 3£rffl 
KAC0 0 4 0 5 0 (T^rXhA^T^^^n^thSB^ H»JV£# 
J$E>C£) fr£>S3IR£ti;fc2 8f®cD7^/^g^iJ (DT I F I I LRKQKL I 
F LHWYHH I T V L L Y SW) ^t§777Xh>»^f-^^-7 

tirltf-a^— tf (Knutzon^ MfHT§[ffl) MtfKMAE L O&^tfG 
L E LOcDM^ftDPU F AIO^- (fcD&g-f ^t^-^^tf 3 (0 2 8 

#^ : U 9 7 l 0 7) fe<fctfffllR^- • xU^ryxBE^J (^x^^^fAS§ 

: U4 1 0 1 1) &H<D2 8{R<D7$yWlt?3LV-£mffizM&ir2> 0 MRU 4 
10 11 ^^xU-hLTI^TNCB I Y^XE S Tf-?^-X^fiy7 

f o 1 4 o 3 3. 1 k mffiMwmcwfzm^tjmfeztizj tmiLfco 

^XE S Tx-£^-X£Sl!RAF 0 1 4 0 3 3. 1 ^^Xh^It^ 
Ci:t«t?J cinaOMV^J (^xy^y^fAt^ : A A 5 9 1 0 3 4 N aa 
1 8 9 5 4 9, fe<fctfA A 8 3 9 3 4 6) £r|sl£U mm 2 fcitS 1 fi©S2?"J 
fcfi*-&t)^feo SIRmm2fc<fctmAEL0©77XhAil3»Jfl: I * 

>*V*^A## :AI22563 2)3r&AF014033. 1 t^^XE S T 
f-^^-X0777X hy^^fe^TlqJ^LfCo MAE L Ofclfcf-f SffliRA 
1 2 2 5 6 3 2 07TXhA^iJ{b^H3 2 iC^to ffllRMM 2 43<ttfA I 2 2 
5 6 3 2©M#©HiRMAE LOfcO^HS'^fc^MiS-* 1 9 HSfecfctfl 

[0 2 0 2] 

H»|JX I V 



(96) #^2 0 0 2-5 2 3 0 9 8 

m%immc?stf% ) M. tjiw-g lel otmfovmfe 

^UXA^fflbfco GCG^->EMBLf-^-X»^ MMG L 
E L 0^^1-§75/^^'l4^S^^TSijO^^^xoy^~^iE^|WI^ 
Lfco 3fgcDt: bWG L E L 07 ^yMMm^M^T^C t^m-ofco Zft 

z><Duni$i/x.y^y>7%L\Wi s % : 1) a 1 8 1 5 9 6 o, 2) AL03437 

4&£tf 3) A C 0 0 4 0 5 O^rWT&o A I 8 1 5 9 6 0, • ^tfx^E 
S TBffiflJfi 1 4 4ffl075yHS«K:feV^TfflsRG LELOh40. 3%<D|rI- 
tt^-TS (HI 3 3*#B8©Ci:) o t: hy/A<DfiJIR^i& AL034374 
te%k&foV I KfefcU 6 Offior^/HMlCftlvrffliRG L E LOi:4 6. 
7%<0|5|— tt^WTS (0 3 3*#J!g©Cfc) o AL 0 3 4 3 7 4tcfettStBP 
^ttHIRM A E L 0 fctBISItefcWt S C i: tf^SttTVS H S 1 7 ^ /^@B?"J 

<D-®-v&z£mz.c>tiz mmmxi i i^icct) 0 for, hs iis 

?|J&MAEL0 (B2 9*#KS<Dtfc) iGLELO (0 3 4 *#iOC fc) © 
fc^ttfcWf 5o ^fett I VJcfefcr* hfSk&WA C 0 0 4 0 5 0 

<Dmm.mmz8 9m<D7^ymnmc$5^TmmG l e loz 3 4. 8%<diwj- 

[0 2 0 3] 

G L E LOCW^^Xc DN A^l^f £fc#>^ SSIRG L ELO^^ 

A^tCcfcDffllRG L E L0\zmmz.m^-t^2>m<D^^7M3\^:n^fc : ( 
^*iy/^^AS^ : 1) AF104033, 2) AI59525 8*5cfct5 3 
) U9 7 1 0 7) o AF104033 \at HWE L O 3 ( S U R 4 ) tffllT 

M2 0E5>JO— aPlffeSo MM2lBWtt*«0A F 1 0 4 0 3 3 V^XIE^SSI 
mLTctiK i»tt$P,^§79XE S Tx-*^-7^imcJ;^MM2@e 



(97) $£2 0 0 2-5 2 3 0 9 8 

mmGLELom\tmmitLrct§^ 21 im(Dr^ymmmic^r3 4. 

6%cD|^H£# ? JttB$n (03 6^»ili:) , £<DC£fc):MM2£>3;/cGL 
E LOt$m~?&Z>Z.£%:^LT^Z>o A I 5 9 5 2 5 8«lfSE L 0 3xay 
tf ^ 5 ' i«tt§v)X c D N A ^D-y ^ V^XEST c 
DNA AI22563 2 CD-^T&^o A I 2 2 5 6 3 2V>X|2^J^A I 5 
9 5 2 5 8 £D&M^IE?iJ-e&Ds A E L 0 ^{«14£^tf 3 C 

n/c (0 3 2 %&m<DC £) o AI225632 ^^^cffliRG L E L 0 £ &M?'J 
ffcU 7T7s V A7;l/=fL>Xiv£03 7JC^"To 1 9 9»7^/^fl?ifc:&^ 
T35. 3%0|S|-tt^M 1 tfJ^nfeo ^3©BE^ U 9 7 1 0 7 teV^XBEW? 

t^elo3 (sur4) mB^Kmtfrzs tma<nT^Zo mm 

GLEL0OU9 7 1 0 7 fc©SWfc£|83 8 fc^Ttf, CCT&2 7 9f@CD7 
h A^iJfbklS^VTU 9 7 1 0 7 OfgiSfiSfcM A E L 0 
[0 2 0 4] 

MHE©#?^C £ D s ^XU-^UMA ELOf^GL ELOOV^M 

[0 2 0 5] 

^SSffl X V 

SlJOPUF A£jjJ^%£:fcl*3M. 7;l/lf^-G L E L OfcJctfMA E L 0t@|5] 
A) *xy;l/A7*f^f^X-xl/^ 

*£A#^ : U 4 1 0 1 1) ti, G L AXDVif- If (G L E LO) fc^tfM. 
7;HftXD>f- tf (MA E LO) <DmJj£7^S&mm*:%T2>*?VXM 
M 2jf£P U F Axavtf— tft^nSgP^BB^J^^-etSo fcTGLE 
LOSfcttMAE LOOS'- • xU*r>xffi|SI^|gmx-^^-Xfc:#ft-rs 



(98) #^2002-523098 

fr$>Lft%:^t%%.t>ft%o G L ELO^t/MA E L Ommc&M? %>Bfe7 

^/mmfm^^v-tLTm^Tmmim&T-z^-xittfimLKo bla 

ST&m (.nffiWX I I I^#l£DcW 6 (y^Xh:/ ( 

b 1 a s t p) ti^^U^^FIE^Jx-^^-X^^LT7^y^^xU-@a^J 
£lti$-f3) fe^tf?*- 2^<y7°l 6 c DNA (y^^Xhy) x-^-X 

tf^o^-r & c vn Anmfrt>nt>nz>$>s^n$5£zf c dn a^wj-t^ 

Qtii&'ZtU f tp://f tp. Sanger, ac. uk/pub/dat 
abase s/wo r mp e p/<fc «9 A^T?#3o 4>&< 7 {@<DJt^>— • 
X U# y 7MW W 7* U ^4?—>3 L E L OfcitfMA E L 0 OM7u 0 

Gtscnzw y 2±mn<Di? ^y^yt^xmmzz 19154, U6874 

9 (2fc(D&fe$y/Wn (F 5 6H 1 1 . 4 & «fctfF 5 6 H 1 1 . 3 0>#- 
A^y7°^A#^) ) ) , U4101K U61954 ( 2 m<DB%.$ > ' W M 
(F 4 1 H 1 0. 7 33&Xf¥ 4 1 H 1 0. 8 (*7*-2^y 7°^A#^§) ) ) 

£tfZ 8 1 0 5 8T^5i:^nfco cn&OTISSP^ttaiRMA E L O*^ 

^Mfc tT, H1KG L E L OfccktfM A E L 0£*Tf SffllRU 6 8 7 4 9 (F 5 
6H1 1. 4) ©7 7 X h A 7 ^ 7 il^Jfh^I 3 9 fe<fc 4 0 (^tc I8IRU 
68749 (F5 6H11. 4 ) fcifa 2 0 OfflOT^yHfilSfc^TM. 7;u 
Iftxn^- tffe^tfG L Axn>#~ tf©f|#fc 2 5^L3 0%©|^-tt 

^w-r^(03 9 N 4o^#i©La 7m<Dmmm^y- - ^uisyxcDN 

AC^TtlLT, ®J1RG L E L b AgflHfcteJ; D 2 0 0f®£> 

7 5 /HM-CR-tttf 2 5&V^3 0%-P*t), -Tj^IRM AELOlCiLT 
tt|^Ht«^*< £t> 1 8 8M©7^y^a^c43^T2 6 I 3 4%T&o 



(99) #^2 0 0 2-5 2 3 0 9 8 

[0 2 0 6] 

B) FaV7^'7-^7y^X^- (Drosoh i 1 a me 1 anoga 
s t e r ) 

nc b i (mrnmx 1 1 1 ^omw s tj x-^^ 
^se^Jt^-r^) t&^T, y/Aid^ju4 1011 o- • xu^yx) o 

ffllR^c DNA(iKPV7^7 • ^7/^X^- (Drosohila me 
lanogaster) EST (^A#*f : A I 1 3 4 1 7 3) fci&fi£igr&L 
> SIDNA E ST77^7^h (^A#^§ : A I 5 1 7 2 5 5) tmcT^l 

77^ y h DM 1 £I8IRG L E LOfe^tfMA E LO (0 4 1 *5<£tf 4 2 

R8©c:i:) i: S^Jffc b fc (Mffim 1 *&m<D z. £) „ SE5>Jfkfc«fc D 2 0 6M<D7 

^liltfc'^TGL Axoy^t 2 7. 2 %<Dl3l— 2 3 7 

fee 75/^§{ifficg-3VT, DM lfcPUFAxn 

?Stt^^-r§ G L E L 0 g fclZM A E L OlCjtf'TS^fefBIW'Cfc K>%2><> * 6 
fcl, f-^^-^iCfeJ&O^xU-^LTG L E LOfciffMAE LO©D 

[0 2 0 7] 

mmm x v i 

I8IRG L E LOfe«fctf/£fcfci:MAE L 0 t^ttS 7 5 / Mtttl^^t 
[0 2 0 8] 

if^HS HB^JtcS^T^5>rT-R0 7 1 9 ( 5 ' — G G T TCT C 
CC ATG G A A CAT TTT GAT GCA TC-3* ) feitf 



(100) 



#^2002-523098 



RO 7 2 0 (5' -GGT TTC AAA GCT TTG ACT TCA 
ATC CTT C C G-3' ) £^ff-U CMfflPTt MfFK^VV • 
PxV-c DNA (^D>f7^ • ^tf^Hj-X- ^>3-j}?l/-f^7 H\ 

DNA 5 /i K ^■7>r^-5 Otfn^e;K lOmM PCR^^U^^K^ 
>y^X (^'J ^ • vyA^i, • 3-t°U-i/H X ^>fV7^f'JX, 



^^f^Ttffl) lji K 10X /^77-5)iim7F/^f->*^ 

-t°U-f^ >y h\ >^n • 7;VK *U 7*;Vx7*H) £^Prf 3 5 0 /z llfi 
T\ #U*7"if»SI£JiS (PCR) £^S&Lfc 0 /^-i;W-9 6 00 

4t"C2#l8U ^?94U 1^30^^/K 5 8 2^|ffl, %5&TS 
7 2tt*3M M^T£P>&C7 2°Ct7^PCRW^ill/t 0 
[0 2 0 9] 

P C R^g£$tj£y;McfttU $J9 6 0^Sjt*©ii*H75^ yYWfj\M 
§g£tU T4 DNAt°U^7- tf K-'J^ ^>m>TA • 3— 

K*pRAE-5 2i:iU A B I 3 7 3 AX h DN A'>-^i>ij- 

ccD^n-yfcfetf&Jt^P U F Axny#— -tf c D NA^^-^iy^y^L 



/Co 7° , 7X5FpRAE-52<DC Ojf £ PUFAXP V # ~tf c D N A BS^J* 
H 4 3 ffllRSB^J*0 4 4 (C^-To 

[0 2 10] 

^T^X^ FpRAE-5 2©i^PUFAXa^-l?c DNA^Nc 
oI/Hindlll T'^ffcU y;l/f*«U pYX242 (Ncol/Hin 
d I I I) IC^-Cf- h Lfco ffiMf^X^ K^rpRAE-5 8 -A 1 t^Lfz 
o (7*^7h^^ffT> 1 9 9 9^8|§ 1 9Bt7°775 F5 8-A 1 £ 



(101) #g 2002-523098 

TtVfiy • $^rf • tuis^M- • 3i^->3 x 10801 

^-^"7^12 0 1 1 0-2 2 0 9&C^f£U 
«?tl/:o ) 

8- A 1 £ £-;l/gf §® 3 3 4 (Hoveland^ fij 

Mtfctip YX 2 4 2^^^-^#W-r§lf-;l/^#MTSo/to 2 5 /iM G 
L A £fcfi A A#£T, iliRigttii (Ausubelf,, MIHT^Iffl) 
30°CT2 4«S?t/c 0 c ©I^tfetT D G L A f f;tt7 F (A 
DA, 2 2 : 4n-6) \L Fxn tf ^'14(7)^^^1] ^tlTV^o 

Sft^LTG L A£ffl^7c:J§£\ t Moy« c DN A^tf5ii« 
^#£n£ D G L A U^;l/ii±#LTfeD, ttlMllS £ JttSrf £ £&*£jJ§JK$ 
<D2. 7 5%tt0. 0 9%-e$.ofc (04 5£#K>Ci:) 0 SM^LTA A£ 
ffll^c*§£\ "v h hxn y^j-^ c D N A ADA 

u^)ummmmnmLT±.¥iLTi3t)s &*±mmm<D^mi 1 . 2 1% 

T&o/c 0 <i£Dd:a^, t: Muyij-- trf* 1 8&£lf 2 0 J^HiiMcD P U F A 

[0 2 1 1] 

t Fxny^c DN A^tttSiWaf fc»tJtitt 1 8 : 
ln-7, 20: ln-7, 20: 1 n-9$3&TSl 8 : 1 n- 5% £0^6/^ 

xn:/#— u f Afcck^y^fSM^^SM^ Lrmmvzzc ttt 

TT^fttCo £(D£5lC s <KDH FBB^JH S E LO K tf^tlfc: 3— F£tl3 

* > ^ * M«:8ft#g1f tmiibtxD y -t£?£ 14£ ^-r § o 

[0 2 12] 

H»|JXV I I 

^<Ofr©#|^>- . iW>XiDy^- t?T\ ISIRG L E L Ofe^tfMA 
E LO(DM^{C^LT7^yM[Rj'l4^5lil^nTl/^o t F c DNAI^J^W 



(102) 



2002-523098 



PU F Axnytf— t?-?fc5fr£5fr£8B£L;fco ^URBSPffi E c o R I 3o<fctf S 

all (Til5) W§^7-R07 3 8 (5' -AAT CAG GA 
A TTC ATG GCT CAG CAT CCG CTC GTT CA 
A C-3' ) fecfctfRO 7 3 9 (5' -CCG CTT GTC GAC T 
TA GTT GTT CTT CTT CTT TGG C A C - 3 ' ) 
^> y/AgE?UU6 8 7 4 9 (^*-A^y7°c DNAfAt^ : F 5 6H 1 1 
. 4) K^ft^Wfec DNAK^JJilS^fco W^-xL/^X7^/7 

U-cDNA U^-y • fVn^-X • ^yn-;fl/-f ^ 7 F> n*y^ 
^U-7>Fffl) 2 5 0 ng N 0lf3t;K 

> ^yr'jTi-m) IOjiK 1 OmM PCR^^btf K57^X1 1 ( 

3>, ^>fV7tt°'J^ ^yf^tffl) 2. 5a-7h^tt§100 

^9 4°C, 3 0»2 5^7;k 5 5 t*C 2#R^ fe<fcCf 7 2 2 ^ 
[0 2 13] 

P C R^ls4«7^D-XWP,|fiL, E c o R I fc^tfS a 1 IT* 

) »TpYX2 4 2K7>ry-hU *B§®To p 1 OflSfiS (^ytThn^f 

Ifrl^X^ RpRET-2 1 fc<fctf p R E T - 2 2 (7^y 3 ytJ;§ 
2fiOf|fi|^O^D~» fcffcU 3 7 3 A7M/'yfDNA'>-^x>ij--AB 



KpRET-22086 7<@<DlMgc7) c D N A 5? * U^f- FB2?"J£0 4 6 tC^L 



(103) #^2002-523098 

, 2 8 8 mv>T y momm&mm a i ^-r 0 cr^x vmi^m^s 

1 9 9 9^8^19 BIC7<7X* KpRET-2 2*T*Vtiy • $-t~f'*7 

• ol/)i/3X 1 0 8 0 1 v^"ttX N 

201 10-2209 K^FffcU ^ft#^ *W#^tlfc 0 ) 

Miei"^J;^^7 0 ^X^ Hp RET- 2 1**^-2 2 ^ k:-;l/if 1 3 3 4 

tBWfc&L mmmi i i*&m<o<it) , #e>nfc#sJMi* (334 ( P 

RE T-2 1) 3S&Z$3 34 (pRET-22) ) £5 0 GLA^tfA 

■ 

AO#ftT, n-f 1 OOmlff (Ausube 1 £>> ttflHl? 
> Jgm*04 8tC^o G L A©ffMlC«fcD£$$n5£^$|;*n3DG L Atf 

M (^7X5 Fp YX2 4 2£*rr3 3 3 4) "TOO. 13%T&^ 
£JipRET-2 2 0M#te<fc f3 3— K$ft5g^|#G L 

AiOV^f- tffi5tt%^TLTV SC^A^^tl/fco 3 3 4 (pRET-21)4o 
<£tf3 3 4 (p RE T-2 2) te<fcS G L AOD G L k*\0M$krt— \*y 
4 11. l%fc«fctfl 9. 4%T&?K 5. 2 5%-e^o/co HUfcSI^C 

8) o ctt£0i|g£fcJ:DC03^fc:|^£ft;fcS'- • il/ifyxc DNA, c 

E E LO 1 (ciD^-K^tl^xny^- tf&G L A^DG L A£#gftfc:#M 
C © C £ fc: <fc ?K dtl^G L Axn • xl/iJ>XWT' 

[0 2 14] 

H»ljV III 

AC 0 0 4 o 5 0^S^<^t:bxny^— tf c DNA£>Mt 

A C 0 0 4 0 5 Offi^JfCgoVTjf^xnyTj-- (f c DN A<D-£m%m&?%> 
fctblC ^7^7^RP 7 3 5 (5'-CCT CCT G A A TTC CA 
QA CAC TAT TCA GCT T T C- 3 ' ) fc«ttf R O 7 3 ( 5 ' 
-TAA TAC GAC TCA CTA TAG GG-3' ) fcffi^Tfc: 



(104) ^2002-523098 

f Y «; K, /*n-7;l/K jS7U7*;l/-7*H) £P C Riiitgbfco 
tD^n h3;Wcfi£o"?\ Advantage (HitMIO cDNA PCR^ 

> *U7*;Vnr*H) ^rffl^T, hJfflKv^V:/ • UtV-c DNA 5 /i 1 ft 
•fctf^^'Tv— 5 0 IfrJ^l/T-P C R^HBIbfco • x;Vv-9 6 0 

9 4°CT*2ftm, 4°C, 1^3 0^^;K 5 8tt2M feJ; 

If 7 2t"e3M $^T££>&C7 2°CT7^PCR©+M^£ESLfco 
[0 2 15] 

P C Rii^^^^l/^Mtb, m 1 +ni&Sft<7)^iiig75^ > 

<DitPUFAxa^-tfcDNA^HS3i:iU A B I 3 7 3 AXhU 

SS^'JH S3^I49 fcj^U I8IR@E?IJ£0 5 0 JC^fo 
[0 2 16] 

[0 2 17] 

I. ti^HSHgftL 

a. isomii cmmw m^ts^xmm) - 

^h-XfcjKttS^Sgill (5**— t?fc£j^ ?LiPRm 
[0 2 18] 



(105) ^2 0 0 2-5 2 3 0 9 8 

[0 2 19] 
[0 2 2 0] 

-mmnymvv xtzm^^zrcibtDimm^ (2 4 omOs/k g 7j<) 

o 

[0 2 2 1] 

iC&ftZtlfc 2 tlO^Tkfkfa (dual carbohydrates) 0 
[0 2 2 2] 

-WzKZM<D : f'm*ffifih1r% fztixD 1 0 0 tt u y -&fc K> 1 . 8mg©i Gffi 

[0 2 2 3] 

-mm \£$ ^ y fe <fc 0 5 * ^;V 0 

[0 2 2 4] 
[0 2 2 5] 

(Par eve) 8 5 %7j<, 4. Q%U—yi/Uy~7, 2. 6 %$t (7^ 

n-x) , 2. i °0vxi, i. Q%?4xzy^m.mm. 1. 4%33 

o. 1 s^o^xy^;^^, o. i i%HMttuyi*^->') 

Vy, $mm-m, m-^V^h-;K a-Slh37xO-/K «#§k\ L 

>&e#^>A, fr^^DUFiiE y #77 try, m&try F4^yy, 
mm^yiiy, H^ft^u^A, 7^u^/x £^f-y, -feuyg^h 



(106) #^2 0 0 2-5 2 3 0 9 8 

[0 2 2 6] 

b. isomii (smmw) df crmm^xm^w 0 

[0 2 2 7] 

[0 2 2 8] 

[0 2 2 9] 
[0 2 3 0] 

4%*y>^mm> 

[0 2 3 1] 
[0 2 3 2] 

-?S3Sj±'l4T#0^UX^^M / >^-&^fgrlji'tt (2 4 0 mO sm/k g7j<) 

o 

[0 2 3 3] 
[0 2 3 4] 

— Commitee of Nutrition of the Ameri 
can Academiy of Ped i a t r i cstii^n, Infa 
nt Formula A c t V'j&Mt £ft£ If £ ^ y$3&Z?^*7 JlU^lZ: 

[0 2 3 5] 



(107) #^2 0 0 2-5 2 3 0 9 8 

[0 2 3 6] 
[0 2 3 7] 

(Par eve) 8 6 %7K 4. 8%3-^>0>^, 2. 5 %$£ (X 

*n-x), 2. i %^Xi, 2. o%^X^y;^PI^ l. 4%n 

37^7^ 0. 7 7%^-rX^«*|, 0. 12%^xyiM^A, 0. 

i i%=«aitty vn*;i/^^^ o. i %^x>i*y^ Hbftu^A, 

> Kb^^^A, 7X3;1/E>i, L-?(ftxx -iittUyi^'J^ 
[0 2 3 8] 

C. I somi 1 (^H^1f) SF (&£#£?&X*n-X2VXg£iJ) 

m<D$VJl, *5J:^Affl0^o 5* h-Xfc^tfX^D-X^tt^ 

[0 2 3 9] 
[0 2 4 0] 

^ P o 1 y c o s e (MMffiWd Glucose Polymer 0 



(108) #^2 0 0 2-5 2 3 0 9 8 

[0 2 4 1 ] 
[0 2 4 2] 

-mmi£&Tm<DV7>t*m'pf£&&imm& d 8 o mosm/k g 7jo 

o 

[0 2 4 3] 

-mX2.fe(D^ffi%:m®]~?2>tctsb(D 1 0 Ojbny-fcfcD 1. 8mg©| (fife 

[0 2 4 4] 

- Jfyg U^/KD If £ ^ yfe <£ tf ^ * 5 ;V 0 
[0 2 4 5] 

[0 2 4 6] 

[0 2 4 7] 

J5)c^ : (P a r e v e) 7 5 %tK, 1 1 . 8 %An7k#A¥3— 5\ 4. 

i %^vxi, 4. \%?^x$y>^m.mm, 2. 8%3ntym 1. 

0%i3^3->7^-^ 4. 9%3->i/D'y^ 0. 3 8 >^ 

#;l/S"j7A, 0. I7%^x>i*u^ 0. 1 3%mtiiWh^ ^r/^J; 
y^U-b'JF, ^VXbi/fx ffiffrT^S"^ 7X3;l/e>», 

iivyijy, 3^fk*';^A, tr^-^y, -feu^K^Hj 

[0 2 4 8] 

D. I somi 1 (MMQ 2 0 (i»(Di^tt?^XM (2 0 
C a 1 /JryX) ) 



(109) #^2 0 0 2-5 2 3 0 9 8 

[0 2 4 9] 

(Par eve) 8 5 %7k 4. 9 >y 7 N 2. 6 %Jg (X 

*n-xK 2. i%^VXrS, l. 9%^VX^y;^I#i^ l. 4%n 

3t7 7|fi, 0. 1 5%^7X^#;l/>">A, 0. 1 1 %£iHtty 

^ H^bbU^ 7^n*;x If^-f-X *l/>Wti- 

FU^A> W^yD3, ^^773^75^ 
[0 2 5 0] 

E . S i m i 1 a c (ggfci^) (SHJE/M^) 
[0 2 5 1 ] 
[0 2 5 2] 

it) S*Ofl§J»o 

[0 2 5 3] 
[0 2 5 4] 



(110) #^2 0 0 2-5 2 3 0 9 8 

[0 2 5 5] 
[0 2 5 6] 

ffifr : (P a r e v e) US*. ^ h-X, ^VXrtfk 33t-y7 

[0 2 5 7] 

F . S i m i 1 a c C^fSiSiflO N e o C a r e («^tr*3&HJEffiffl7j ! & 

) 

: ji^tD*U^co#giJJC^^^h-r§^o S i m i 1 a c N 
[0 2 5 8] 

0 Ca if)*DU-^ (2 2 Ca 0 

[0 2 5 9] 

[0 2 6 0] 

[0 2 6 1] 



(Ill) #a 2002-523098 

[0 2 6 2] 

> W&W V*iyy, mm, m&^yfty, 7ju*yy s \£*?-y, ^uym 

[0 2 6 3] 

G. Similac Natural Care (MU^\^Kf\M\tM ( 
2 4 C a 1 ) o 

[0 2 6 4] 

[0 2 6 5] 

I^Hj^A, 7Xn)l\£ym, fimtifrisVL^ ^Z&^OWU -tr U H\ ^ 

f7^7D'JF»a EHey F+S'X HM, 
^vy7J>, 7^D4^/X e^5>D3, -feUyith'J^^ te^tfi/T 

[0 2 6 6] 



(112) #^2 0 02-5 2 3098 

[0 2 6 7] 

1 1 . vms^m 

A. ENSURE (MWMWO 

ENSURED ±1^ I^^l^tf fcatfltfffltSiPf 

o ENSURED Ifc^h-Xfe^tf&^l/x tnUXfn-;Vt 
^#t?*0X# (modified diet) £ LT®{£fflfcjtgn?&5 0 £fc 

[0 2 6 8] 

[0 2 6 9] 
[0 2 7 0] 
[0 2 7 1] 
[0 2 7 2] 
[0 2 7 3] 

^x>ithU^^ ^{bvy^>"j7A N zifllSttUv^v^ 
AlfS, Jfifb^-hU^A, ^Xl/->fX nU>^nUF> 
nfrMLyMs ti^fi-y, mmmm, mmm-m, o-IHIh37in-;K G 



(113) 
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[0 2 7 4] 

B . ENSURE BARS 

ffll: ENSURE B A R S fi, tFISfttitf 4>tfffl^n§^;:^7 
yX©^n/c^S^T^§o ENSURE BARSti, ftoXt^^^Ditt 
*iiS"Pfe«„ ENSURE BARSti, 1 g^O-^h 

[0 2 7 5] 



[0 2 7 6] 
[0 2 7 7] 



[0 2 7 8] 
[0 2 7 9] 

mVM, ^f-^y, v;Hf^hU> (h^Dni/) , Cris 
p Rice (MiLftnA g (X^D-X) , % (i&ffc 7" MJ 7 A) , fe«fc 



(114) #g|2 0 0 2-5 2 3 0 9 8 



[0 2 8 0] 

tfDF4^»\ tf*^X &fb*nA, a-) 



[0 2 8 1] 
[0 2 8 2] 

#V X2 » ^ ft # ji^ 7 4 % 

2 6% 

^rfi 8% 

is*u>r>&^-/WE& 8% 

h^tnn^ 4% 

#VXl^>^> 4% 



IH9«Bn v;Hf+XF'JX Af$y, ^UX7°^X (crisp 
r i c e) s ^J-t'Jy, ^VX^ii, fc'j;r;*7XA^tltDa^lD 



[0 2 8 3] 



ft 7 /I/* h-xn— yi/w? 2 4% 



(115) #^2 0 0 2-5 2 3 0 9 8 



wm 2 1 % 



v;Hf^hU > 12% 

1 1 % 

crisprice 9% 
^U-trUy 9% 

^X^ii 7% 

*7XAWS 7% 

C . ENSURE mUMM) HIGH PROTEIN 

ffll: ENSUREHIGH PROTEI N&, tf»^*n'J- 

rcimwzm*&m<Dttt>v£LTmm?%zttf~e%z>o ENSURE hi 

GH PROTE IN(t h-X^^^Wf-^-e^D, -i^^Wl 

* fetiwsp#Sf z mm loos «£ # ffjajft*© ux^^ta 

[0 2 8 4] 



[0 2 8 5] 



[0 2 8 6] 

3tfo 

[0 2 8 7] 



[0 2 8 8] 



(116) #^2002-523098 

[0 2 8 9] 
[0 2 9 0] 
[0 2 9 1] 

y (h^nny) % ^Vy^^y^A&^O^Vy^HJ^A, 

A, -mSttUy^v^i/^A, AX#£k ttflsf-bU^A, ^VXl/^>fy 
hn7xP-;K Ge 1 1 anf^ t^7i»7$F\ ^^hf^A^ 

a, if^y, H^fb^u^A, -feby^hu^A, 7^n+yy, tf^y 

D3, fc<fc^>7y3^7 5> 0 
[0 2 9 2] 

[0 2 9 3] 

^•tf-ry^hU^A*5<J:t>^^Vy^;l/i/^A 8 5% 

^;^PI| 1 5% 

[0 2 9 4] 

if* W 4 0 % 

^rft 3 0% 



(117) #^20 02-5 2 309 8 

*v xm 3 0 % 

ENSURE HIGH PROTEI N ]y^M£, *S;L«jt&£ 

(AHA) <DiM YUyfrmtcto ENSURE HIGH PROTEIN 
f<D6g0JMfci: N ^D>J-(7)2 4 %££#>, ^5^2. 6 %<DJtMtef£ftl 

BgjK&fc:£i3fcu 7. 9%ti^uTO^nii^cs^-r§o Jin5)^g«, ah 

[0 2 9 5] 

Wkit^d ' ENSURE HIGH PROTEINS v;l/hf+7h'J> 

U— A, fanlz-hu^/K 7-</l/F^U- N fc<£tf/^-?\> &£>mc^# 

X fi'J- XhP^'J- U^X fc^^l^y^cD^^cDVAR I -F L 
A V 0 R S (Hiti&H) Flavor Pacsti, mRfom-? % : f>Vk&&Mtf 

[0 2 9 6] 
X^n-X 6 0% 

v/l> h 7 s ^x HJ y 4 o % 

X^n~x 7 0% 

V^hf^Xh'J^ 3 0% 

D. ENSURE (&§mU) LIGHT 

fflliENSURE LI GHT(i, ^^fcte^^cfflv^lln^MKj 
Mi: tT^fflr^/cfe^^ff^tl/cfgSIMiJ^'e^^.o ENSURE LIG 

[0 2 9 7] 



(118) $82 0 0 2-5 2 3 0 9 8 

-ENSURE£D50 %tel/«M3<fc 2 0 V -£^t?^S*iI*J 

[0 2 9 8] 
[0 2 9 9] 

- 1 S^^SfcD 3 gO^fliflSfe<kt>*5mg*il<D3UX7 L n-;l/^#tf 0 
[0 3 0 0] 

[0 3 0 1] 

o 

[0 3 0 2] 
[0 3 0 3] 
[0 3 0 4] 

. rxn)l\£ym, -fe;l/o-x^A, o-K»b3 7in-;l/, ffi 



(119) #^2 0 0 2-5 2 3 0 9 8 

[0 3 0 5] 
[0 3 0 6] 

iiM^yfktu^yVh 100% 

[0 3 0 7] 

w ym^-^j-]& 7 o % 

^ 30% 

ENSURE LIG H T *<DJ§gJ|fiU^/Wi x *S;iMK*Pit8£ (A H A) <D# 
K^Vfcififcfo ENSURE L I GHT4»©3 gOJ3IK«> i*D'J- 
©13. 5%££#, ^©5^1. 4%©lil5«fSfPfliJte^^fi*b, 2. 6% 

[0 3 0 8] 

EfeWtlfc : ENSURE LI GHTtt, V/Hf+Xh'J^hX^n-X^ 

i!)<DVARI-FLAVORS (SUM!) Flavor P a c s «\ ffl* 

[0 3 0 9] 

X^n— 7, 5 1 % 

F f+X h 'J > 4 9% 

X^n— X 4 7. 0% 



(120) #^2 0 0 2-5 2 3 0 9 8 

U — yi/Uy-? 2 6. 5% 

V;l/hx^XhU> 2 6. 5% 

^Z^y&kZf^^Jl : -kMfotcK) N SURE LIGHTS 

[0 3 10] 

[0 3 1 1] 

E. ENSURE PLUS (&m5M) 

ffll: ensure plus^ ttlmto&j]uy—&&xf&mm&&g"e$> 

^J4**^©f^t>Di:LT^ffl-r5J:5fclStf-*nT^So ENSURE P 
[0 3 12] 

[0 3 13] 

- ^ fcttS £ if ftp * ■£ § iff ^ S c £ fc&g £ f § S# 0 

[0 3 14] 

[0 3 15] 
[0 3 16] 



(121) 



#g 2002-523098 



[0 3 17] 

$y^>7M.WPm 16% 

[0 3 18] 

h^nn^i 10 0% 

^Mttfef : ENS URE P L U S & s hf+X h U >£X^7n— X£© 

S Flavor Pacstt, m^KM? t 

[0 3 19] 

Xhn^u-, fecktfn-t— ffl5fjfiJ^-F%#?Jo 

[0 3 2 0] 

a->>>D«y7° 3 9% 

h x+X h U > 3 8 % 

X^7n-X 2 3% 




(122) 



ff^ 2002-523098 



[0 3 2 1 ] 



3 6 % 



3 4 % 



3 0% 



\£$^y$5&X$^*7Jl : ^*£fcD S UR E P LU ST\ 



[0 3 2 2] 
[0 3 2 3] 

F. ENSURE PLUS (gUMO HN 

fflji: ENSURE PLUS HNfci, l^n'J- £ If y / ^ 

£&££#fc*rffl-pfct)f#£o ENSURE PLUS HNtt, ft^b-X 
[0 3 2 4] 



[0 3 2 5] 
[0 3 2 6] 

[0 3 2 7] 
[0 3 2 8] 



(123) ft^ 2002-523098 

— 1.5 C a VmLo 
[0 3 2 9] 

[0 3 3 0] 

[0 3 3 1] 

7/^75X fe^tftf^yD 3 Q 
[0 3 3 2] 

G. ENSURE (gffiffiffi) POWDER 

ffl^: ENSURE POWDER (7ja?H££tlS) 3£fc, 

SURE POWDERS %T7^ h-Xfe^Ol^fyt^ *K ffiAn'J- 
[0 3 3 3] 

[0 3 3 4] 
[0 3 3 5] 



(124) #^2 0 0 2-5 2 3 0 9 8 

[0 3 3 6] 

- mm-k^xm t-rz mm* 

[0 3 3 7] 

WW- 

[0 3 3 8] 
[0 3 3 9] 

- 1 m<0^mtbfcK> 9 gO^fliflfife<fcr;5mg*}KO3l^X7 L n-;l/^ty 0 

[0 3 4 0] 

[0 3 4 1] 
[0 3 4 2] 
[0 3 4 3] 

y^D'jFM& &®?fc?y f+S'X ut>77ifx /vv^f-y^e 

[0 3 4 4] 



(125) ?#g2 0 0 2-5 2 3 0 9 8 



[0 3 4 5] 



K^ymi-yvvhisxTSjj^ymti^s^h 8 4%' 
$y>wnmmn i6% 

■ 

[0 3 4 6] 

h^^D^^i 100% 
j^Tkffc^ : ENSURE POWDERS 3->->n>y:A v;l/hf^Xh 
Vy tXtn -Kb (Dmfr^fr o ENSURE POWDERcD&Ofr 

DOVAR I -F L AVOR S (ggiSflSO Flavor PacsS, M^C 

[0 3 4 7] 

^ : 

13 — >->n^7° 3 5% 

h f^X h U y 3 5 % 

X^n— X 3 0% 

H. ENSURE (&mmW) PUDDING 



g: ENSURE PUDDING H\ tl^fc^tfti^^nSPi 



^tllt IIM^ftinX^ Cfcfcfctf, tt5*M,\ tfa-U^ SfcfctS^fcJKf* 
) *8SRLT^SS#fe<fct;i||TPi*0#fca^I-efe5 o ENSURE PUD 
DINGfi, l^r^'fe^ 
[0 3 4 8] 



[0 3 4 9] 



[0 3 5 0] 



(126) #^2 0 0 2-5 2 3 0 9 8 

[0 3 5 1] 
[0 3 5 2] 
[0 3 5 3] 
[0 3 5 4] 

5*>X&rc*)<D%m'7v7>f-M^ 2 5 0^D'J- ^y^IlO. 9 
[0 3 5 5] 

r-ymtDVi^yL^ FD&C Yellow #5, ^xy^^'J^A, ffigHB 

7 ve> N FD&C Yellow #6, g& tf 

^5>D3, 43«t^>77 3^5^>o 
[0 3 5 6] 

[0 3 5 7] 

J$fli?L l 0 0 % 

mm • mmmmwM, ymmw^^xm^^ 0 

[0 3 5 8] 

Tk^iin^VXrS l o o% 

EfeWfc&: ENSURE PUDDINGS t^JL^fyfy 



(127) #^2002-523098 

[0 3 5 9] 



[0 3 6 0] 

X^n-X 5 6% 

h-x 2 7% 

toitftf>^> i 7 % 

^3 3 b— h : 

X^n— x 5 8% 

5^h-X 2 6% 

tol^-r^TV 1 6 % 



I . ENSURE (HiSMO WITH F I B E R Q 
[0 3 6 1 ] 

fflii : E N S U R E WITH FIBERS, &&Wmi8 &Xf%mm*&4t 

SMft^tf SdSo ENSURE WITH FIBERS ffiSit&fc&gfc 
l/\l#tcJg^JT*fe5o ens, «Pfe«J:tff-i-^<J;oTgllX*-&S2:fc^"P 

SCtmSo ENSURE WITH F I BERS, 1 — Xfcdctf 

o 

[0 3 6 2] 
[0 3 6 3] 
[0 3 6 4] 



(128) #^2002-523098 

- 1 HKD^&fcD 6 gO^HiJtefc<fctf5mg*jS6©3UX-f n-;l/%^t? 0 

[0 3 6 5] 
[0 3 6 6] 
[0 3 6 7] 
[0 3 6 8] 
[0 3 6 9] 
[0 3 7 0] 

fi5c^:^7K v;Hf+Xb'ry (h^ani/) , H (x^u-x) % # 

[0 3 7 1] 
[0 3 7 2] 



(129) #^2 0 0 2-5 2 3 0 9 8 

zyw&wma 20% 

[0 3 7 3] 

y^x/^tfi 4 0 % 

^y-^rfi 40% 

*v xm 2 o % 

ENSURE WITH FIB ERff©«l/^;Ut ^@>L«t^ (A 
HA) ©^VF7-f>Wc "To ENSURE WITH FIBER 4>0 6g 

Kfefeu 6. 7%«#u^fflajiiiei8^**'r5o <mt><Dm&. aha^v 

F5^> 3 0%OT> ffijfilfliJiSltfefcO 1 0%OTO 

[0 3 7 4] 

EfcMMfc: ENSURE WITH FIBERS, 7;l/hf^hU^X 
, feitftl/^fDOVARI-FLAVORS (Hiti^lfO Flavor 
[0 3 7 5] 

^-^^XXSm<D^B 31/- hJ^^M^OTT^^o 



[0 3 7 6] 

ViHf^Xh'Jy 6 6% 

X^n-x 2 5% 

*5XA«H 7% 

?V XSIHi 2 % 



(130) #^2 0 0 2-5 2 3 0 9 8 



v;l> h -r *X h U > 5 5% 

X^n-x 3 6% 

fc^Xivfttli 7% 

^vxii 2% 



li: ENSURE WITH FI B E RT{£ffl£n§M£^T», 

mamm^A^yhm^n^o ^mmm \ wmmmit 9 5 : 5tfe§„ 

[0 3 7 7] 
[0 3 7 8] 

TM 

J . 0 x e p a ^iil^ppo 
[0 3 7 9] 

Oxepaf^ ARDS ^Sfcti^CSl/^feS^O^WafflfcllStf-* 

ntcs {&%7\<{twvj]viv-mmtfn^mm%mMP a v&%o ens, x-rrnt 

[0 3 8 0] 

# n U — : 

^Jt&rf l> (1.5 C a 1 /m L (3 5 5 Cal/8^ >X) ) 0 
[0 3 8 1] 

[*3] 



(131) 
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8^>X&rz<0 'J-v^«0 Cal % 





355 


1,500 






22.2 


93. 7 


55.2 




25 


105.5 


28.1 




14.8 


62.5 


16.7 


*(g) 


186 


785 





[0 3 8 2] 

mm-. 

-Ox e pate, 8t>X0tI (9 3. 7 g/L) £>fz D 2 2 . 2g<DJMfr 
[0 3 8 3] 

-flaJK^Mf^ 3 1. 8%ij/-^m, 2 5 h U "feU K (M C T 

) , 2 0%;i/'jf~m 2 0%&$k &£tf3. 2%^VX^>f-yh©^;b 

[0 3 8 4] 

-^V I fc^-T J: 5 fc. Ox e p afctmi ^5 yX©flKftfcS©#U^IS 
[0 3 8 5] 

-*«hU^U"bU F (MCT) (iiM^©2 5%) Ji, ffiitKfccfcoT 
[0 3 8 6] 

TM 

0 x e p a ^«^o a pOm^C)fliM^^^, *%WP^fiLfcP U F 

[0 3 8 7] 
C*4] 



(132) 
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v. ^m^mmm.yu-7^-)i 







g/8:*>;* 


9/L* 




0.2 


0.04 


0.18 


7J7 11 JHe(8:0) 


14.69 


3.1 


13.07 


t) s l ) >jg(1Q:0) 


11.06 


2.33 


9.87 


m;u^^>k(16:0) 


5.59 


1.18 


4.98 




1.82 


0.38 


1.62 




1 .94 


0.39 


1.64 




24.44 


5.16 


21.75 




16.28 


3.44 


14.49 


111 II 

or — U y -il/I 


3.47 


0.73 


3.09 




4.82 


1.02 


4.29 


x-f □ ■tM>$x>B| 


5.11 


1.08 


4.55 


n-3- K=3"(t^>^x>K 


0.55 


0.12 


0.49 


K=H^*tfx>gg 


2.27 


0.48 


2.02 




7.55 


1.52 


6.72 



[0 3 8 8] 



VI. OxepatDfllte^D^'f -)l 

'J -% 55.2 

£ffi^ftftffiflM» 31.44g/L 

-fiB^ISfPffilteBI 25.53g/L 

ttlnll&Ktt 32.38g/L 
n-6:n-3 hb 1.75:1 
□ U^Tl-JU 9.49mg/8 fl oz 

40.1mg/L 



[0 3 8 9] 



-J^TKfb^l-a-WM^^ 8tyX (10 5. 5g/L) O 1 ») 2 5 



(133) #^2 0 0 2-5 2 3 0 9 8 

[0 3 9 0] 
[0 3 9 1] 

-oxepa<Dmm*s&mm7i<<kV!)f£ftz, ~m<tmm (co 2 > 

[0 3 9 2] 
[0 3 9 3] 

fe§±I^ 5 0 g^^O 0 g^mbb^t"V^7j<fk^^B^?il^^oT^ 
"T^clh/b^t^o 0 x e p a^^TK^t-^HiiSfc:, x^l^-g^tfii 

[0 3 9 4] 

$y>^% : 

-Oxepalt 8tVX0 1|U^(6 2. 5g/L)&fcDl4. 8g 
[0 3 9 5] 

-£#nU-/g|gi:t (1 50 : 1) M\ X b l/Xlf Ogt^ifcto 
[0 3 9 6] 

-Ox e patCckn^ ^M^f§t-^^^^<^b{tfflOffi}i*5<t« 



(134) ^2 0 0 2-5 2 3 0 9 8 

[0 3 9 7] 

-O x e p a(D2yAt7n@3&mZ, 8 6. 8%(DJjM'(ymi-hVVL>$5& 

tfi3. 2%tD^-tf-ry^;l/^^A7?fe§ 0 

[0 3 9 8] 

-Ox e p afc43tts^y^^ji^©r5y»yn7>r-;Wi, ^7*f5 

[0 3 9 9] 
Oxepalt i^I/f^$S, 

[0 4 0 0] 
[^6] 
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GCG7 e Dr5A 




SwissProt(*>A°m)$fcl* GenEMBL(tt»)©±T 
=(2)(WI'«) =(6)(«W) 




GenEMBL (D£T 

**jyoji*=(2) 



Pi'leup 

7'D9h©fl*tt 1 A°-y*©7 4 a?»HSJt=2.7 

y-to^-7'n»*7A 

7*7rthA°7/-^: 



*'j*sa=2o 
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BLAST 2(b1astp,tb1astn) 



V=50 A =.329 
B=50 K=0.140 
E=10 H=0. 427 



W=3 
X=22 



blast n 



V=100 A -.37 W=11 



B=250 K=0. 171 X=22 
E=10 H=1.31 X2=25 

BLAST 2 ITA'nnm 



1 =iBi-t4 * w—xit-r 

3=779 R#-7l/-7* ( PI -ft* 7F-f ) 
4=779 JI/-7* ( H — £ 5* * & 1 0 

5=W~^U-7* ( RM4 ft J: & 1/ ) 

6=?^^--7u-7* (ra-ttfe efc xmrnntm* Dim 



-v bh 

-b 77<>^>h 



[H-»]f*7t*M0.0 
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Length Weight: 4 Average Mismatch: -2.003 

Quality: 50 Length: 84 

Ratio: 0.625 Gaps: 4 

Percent Similarity: 43.038 Percent Identity: 29.114 

Match display thresholds for the alignment (s) : 

| « IDENTITY 
: « 2 
. = 1 

jojobakcs x EL02 June 4, 1998 08:23 

jojobakcs 24 ATLPOTKSTSniLHHVKL . GYHYLISNALFLVFIPLLGLASAHLSSFSAHD 72 

•III <l ~\ : I 'l-l • | | || I " " , 
EL02 66 STLPPVL YAI TAYYVI TFGGRFLLSKS . . KPF . KLNGLFQLHNLVLT SLS 112 



jojobakcs 73 LSLLFDIXKENLLPVVVCSFLFvX 106 

Ml h |-|ti| | 8 : : |.J 
EL02 113 LTLLL . LMVEQLVPIIVQHGLYFAICNIGAWTQP 145 



(146) 



#^2 00 2-523098 



[03] 



u 

s 



CD 
CO 
< 
< 

CSJ 

O 
_J 

LU 

H 
U 

K 



A 

n 
G 

-K 
U 



fa 



o 

Eh 
U 

u 

M 
Eh 



OS 0) 
U 



eh 
o o 



fa 



H 



H 



ao 

0D 



CD 



VO 
CO 



in 

00 



GO 



CO 



CM 
00 



U 
Eh 
H 

U 

9 

u 

a 

o 

O 



a 
u 



U 

u 

< i? 



u 
u 

ii 

u 



CM 



O 

fa U 

°£ 

u 

U vo 
U 

H m 
U g 

O 
H U 
ft r- 

O 

CO U vo 
Eh vo 



cn 
en 

I 
I 

V 



U rH 

^ H ^ 

co u 2 

EH ^ 

h y g 

U oo 

^ H o 

o s 

U m 

_ y s 

03 6 * 

rj rn 

a ^ 

^ O CM 

fa H O 

EH r-i 

O ° 

hi H 2 



Hi H ^ 



a 



CD 

rtj u> 



fa Eh m 
Eh 

U 

fa 



a 

w y cm 

Eh cri 



u 
co u 

EH 
U 



o 



on 
oo 



fa Eh 
EH 

JH < 2 

Eh 

U CM 

hi Eh 2 

EH rH 

O u ^ 



o 



CM 



U oo 
Eh cm 



H 



U 

& 



CM 



vo 

CM 



U m 

fa U cm 

U ^ 

> EH S 



Ol 



w 



n£ CM 

On 

E-t ^ 
*! H 

U a, 

6 - 

BS 

Eh us 
U „■> 



o 

Eh O 2 
O m 



CO 



fa U ^ 

§5 



CM 



EH 



C5 
U 

H 9 

u 



o 



en 

00 

m 



CM 



U vo 
Eh m 



CD rH 



(147) ^2002-523098 

[04] 

Figure 4 




(148) 



[05] 



1/1 

u 
S3 

£ 



lO NO 

PS. . 

CLi Cm 



t#a 2002-523098 



[06] 

Figure 6 



1 ATGGCCGCCG CAATCTTGGA CAAGGTCAAC TTCGGCATTG ATCAGCCCTT 

51 CGGAATCAAG CTCGACACCT ACTTTGCTCA GGCCTATGAA CTCGTCACCG 

101 GAAAGTCCAT CGACTCCTTC GTCTTCCAGG AGGGCGTCAC GCCTCTCTCG 

151 ACCCAGAGAG. AGGTCGCCAT GTGGACTATC ACTTACTTCG TCGTCATCTT 

201 TGGTGGTCGC CAGATCATGA AGAGCCAGGA CGCCTTCAAG CTCAAGCCCC 

251 TCTTCATCCT CCACAACTTC CTCCTGACGA TCGCGTCCGG ATCGCTGTTG 

301 CTCCTGTTCA TCGAGAACCT GGTCCCCATC CTCGCCAGAA ACGGACTTTT 

351 CTACGCCATC TGCGACGACG GTGCCTGGAC CCAGCGCCTC GAGCTCCTCT 

401 ACTACCTCAA CTACCTGGTC AAGTACTGGG AGTTGGCCGA CACCGTCTTT 

451 TTGGTCCTCA AGAAGAAGCC TCTTGAGTTC CTGCACTACT TCCACCACTC 

501 GATGACCATG GTTCTCTGCT TTGTCCAGCT TGGAGGATAC ACTTCAGTGT 

551 CCTGGGTCCC TATTACCCTC AACTTGACTG TCCACGTCTT CATGTACTAC 

601 TACTACATGC GCTCCGCTGC CGGTGTTCGC ATCTGGTGGA AGCAGTACTT 

651 GACCACTCTC CAGATCGTCC AGTTCGTTCT TGACCTCGGA TTCATCTACT 

701 TCTGCGCCTA CACCTACTTC GCCTTCACCT ACTTCCCCTG GGCTCCCAAC 

751 GTCGGCAAGT GCGCCGGTAC CGAGGGTGCT GCTCTCTTTG GCTGCGGACT 

801 CCTCTCCAGC TATCTCTTGC TCTTTATCAA CTTCTACCGC ATTACCTACA 

851 ATGCCAAGGC CAAGGCAGCC AAGGAGCGTG GAAGCAACTT TACCCCCAAG 

901 ACTGTCAAGT CCGGCGGATC GCCCAAGAAG CCCTCCAAGA GCAAGCACAT 

951 CTAA 



Figure 7 



1 MAAAILDKVN FGIDQPFGIK LDTYFAQAYE LVTGKSIDSP VFQEGVTPLS 

51 TQREVAMWTI TYFWIFGGR QIMKSQDAFK LKPLFILHNF LLTIASGSLL 

101 LLFIENLVPI LABNGLFYAI CDDGAWTQRL ELLYYLNYLV KYWELADTVF 

151 LVLKKKPLEF LHYFHHSMTM VLCFVQLGGY TSVSWVPITL NLTVHVFMYY 

201 YYMKSAAGVR IWWKQYLTTL QIVQFVLDLG FIYFCAYTYF AFTYFPWAPN 

251 VGKCAGTEGA ALFGCGLLSS YLLLFINFYR. ITYNAKAXAA KERGSNFTPK 

301 TVKSGGSPKK PSKSKHI * 
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54 9bp©#-M-5y^:fcUT5 7. 4%©|?H4 
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mm ii i i [ 1 1 1 i i 1 1 1 1 1 ii inn iimi mi 

CCTGCXXGAGGCATCAGGGTCTGGTGGM 
6460 6470 6480 6490 6500 



6510 



680 



690 700 710 720 730 

TTCGTTCTTGACCTCGGATTCATCTACTTC^ 
M Ml I II MM Mill || M I MM 
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115 Opt: 168 

Smith-Waterman ^7 , 168; 1 5 5 a a©*-/t-5 -y^l3^T3 0. 
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SCORES Initl: 316 Initn: 384 Opt: 477 

Smith-Waterman ^? , 477, 2 4 0 aa©*-7t-9*?fcftlVC3 4 . 2%©GHtt 
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SCORES Initl: 80 Initn: 114 Opt: 178 

Smith-Waterman : 178; 1 4 6 a a<7)*W*-^ «y 7Kfcl\T2 8 . 8%<Z)(H£ 
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SCORES Initl: 288 Initn: 288 Opt: 399 

smith-Waterman XD7 : 3S9; 2 1 1 aa<D*-JX-*y7lztil\T3 4. 6%©WH4 
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SCORES Iaitl: 160 Inlcn: 227 Opt: 269 
Smith-Waterman : 269- 1 1 o . _ 
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Figure 38 



SCORES laitl: 64 Initn; 129 Opt: 233 

Sinith-Waternaxi a? 7 . 239; 2 7 9 a.aO*-/t-? y 7lCfcUT 2 3 . 7%©BH4 
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Smich-Watenuan : 271; 
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Figure 40 
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SCORES laitl: 77 Initn: 15S Opt- 2S4 

SmiCh-Watem** : 2S4; 206aa<D*-/t-9^: Jjl , r2 7 1 2XCPM£ 
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Figure 42 
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Figure 43 



, A JS GAACATT TTGATGCATC ACTTAGTACC TATTTCAAGG CATTGCTAcr 

101 SSJSS** ACTAGAGT AA AAGGATGGTT TCTTCTGGAC SS^ItS 

101 CCACATTTAT CMCTCTGTC ATATATTTAC TAATTGTATG oSri^iniS 

151 AlA'narai'fii ^Mim»%»^, ~ — . _ '^^iA^ GCTGGGACCA 
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351 
401 
451 
501 
551 



AAATACATGA GGAATAAACA GCCA^S i^CG^A ESSES 
GTATAACCTT GGACTCACAC TGCTGTCTCT GTATATGTTC TCTGAr^ 
^CAGGAGT ATGGGAAGGC AAATACAACT TCTTCTGTCA ScA^^ 
ACCGCAGGAG AATCAGATAT GAAGATTATC CGTGTCCTCT GGtSS™ 
CTTCTCCAAA CTCATAGAAT TTATGGACAC TTTCTTCTTC 

agaacaacca ccagatcacg gtcctgcacg tctaccacca tqccSSS? 

CTGAACATCT GGTGGTTTGT GATGAACTGG GTCCCCTgS 
TTTTGGTGCC ACACTTAATA GCTTCATCCA CGTCCTCATG 
ATGGTTTGTC GTCAGTCCCT TCCATGCGTC CATACCTCTG rTwlTnaS 
SSJS 0 * 0 **»»CAGCT GCTTCAGTTT 3£S£££ SSSSSa^ 
651 CAGCTGCGGG GTCATCTGGC CGTGCACATT CCCTCTTGGT TGGTOtSS 
701 TS GATTGG ATAC ATGATT TCCCTGATTG CTCTCTTCAC SZSSS 
ATTCAGACCT ACAACAAGAA AGGGGCCTCC CGAAGGAAAG ACclSSrAA 
GGACCACCAG AATGGGTCCA TGGCTGCTGT GAATGGACAC iSSESS 

TTTCACCCCT GGAAAACAAT GTGAAGCCAA GGAAGCTGCG ™S£SS5ST 
901 AGTCAAAGAA TTGA vaGAAGCTGCG GAAGGATTGA 
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Figure 44 



1 MEHFDASLST VFKALLGPRD TRVKGWFLLD NYIPTFICSV ITfLLIVWLGP 

51 KXMRNKQPFS CRGILWYNL GLTLLSLYMF CELVTGVWEG KYNFFCQGTR 

101 TAGESOMXII RVLWWYYFSK LIEFMDTFFF ILRKNNHQIT VLHVYHHASM 

151 LNIWWFVMNW VPCGHSYFGA TLNSFIHVLM YSYYGLSSVP SMRPYLWWKK 

201 YITQGQLLQF VLTIIQTSCG V1WPCTFPLG WLYFQIGYMI SL1ALFTNFY 

251 IQTYNXXGAS RRKDHLKDHQ NGSMAAVNGH TNSFSPLENN VKPRKLRKD* 
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Figure 46 



A TCAACGGCTT CTCGATGTCA AATTCGACAC 

51 GAAACGATTT GTGGCTATTG CTACTCATGG GCCAAAGAAT TTCCCTGACG 

III SIST™ GCI^TCACT TOGATCTTAC TATTCAGGCT 

151 TCAATCCTGT ACATGGTCGT TGTGTTCGGA ACAAAATGGT TCATGCGTAA 

201 TCGTCAACCA TTCCAATTGA CTATTCCACT CAACATCTGG AATTTCATCC 

251 TCGCCGCATT TTCCATCGCA GGAGCTGTCA AAATGACCCC AGAGTTCTTT 

301 GGAACCATTG CCAACAAAGG AATTGTCGCA TCCTACTGCA AAGTGTTTGA 

351 TTTCACGAAA GGAGAGAATG GATACTGGGT GTGGCTCTTC ATGGCTTCCA 

401 AACTTTTCGA ACTTGTTGAC ACCATCTTCT TGGTTCTCCG TAAACGTCCA 

SOI rTAT^pp^naS TCACCATATT CTCACCATGA TCTACGCCTG 

501 GTACTCTCAT CCATTGACCC CAGGATTCAA CAGATACGGA ATTTATCTTA 

551 ACTTTGTCGT CCACGCCTTC ATGTACTCTT ACTACTTCCT TCGCTCGATG 

601 AAGATTCGCG TGCCAGGATT CATCGCCCAA GCTATCACAT CTCTTCAAAT 

651 CGTTCAATTC ATCATCTCTT GCGCCGTTCT TGCTCATCTT GGTTATCTCA 

701 TGCACTTCAC CAATGCCAAC TGTGATTTCG AGCCATCAGT ATTCAAGCTC 

751 GCAGTTTTCA TGGACACAAC ATACTTGGCT CTTTTCGTCA ACTTCTTCCT 

III SiiSSSJ CG GAGGAAAAGA ^ACAAG GCAGTGCCAA 

851 AGAAGAAGAA CAACPAA 
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1 MAQHPLVQRL LDVKFDTKRF VAIATHGPKN FPDAEGRKFF ADHFDVTIQA 

51 SILYMVWFG TKWFMRNRQP FQLTIPLNIW NFILAAFS1A GAVKMTPEFF 

101 GTIANKGIVA SYCKVFDFTK GENGYWVWLF MASKLFELVD T1FLVLRKRP 

151 LMFLHWYHHI LTMIYAWYSH PLTPGFNRYG IYLNFWHAF MYSYYFLRSM 

201 KIRVPGFIAQ AITSLQIVQF IISCAVLAHL GYLMHFTNAN CDFEPSVFKL 

251 AVFMDTTYLA LFVNFFLQSY VLRGGKDKYK AVPKKKNN 
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Figure 49 



1 ATGAACATGT 

51 CAACGAGAAT 

101 TCCTGTTTTC 

151 ATGAATAAAC 

2 01 TCTGACCCTT 

251 ATATGGTGTA 

301 CAGGGTTTTT 

351 GCTAAGCAAA 

401 AGCAGAAGCT 

451 TACTCTTGGT 

501 GACTATGAAC 

551 GGGCGGCAGG 

601 TCCCAGATCA 

651 CTGCTGGATG 

701 GGTCCTCACT 

751 TTTGAGGCCT 



CAGTGTTGAC 

GAAGCCATCC 

TGCTCTGTAT 

GAGCAAAGTT 

GCAGTCTTCA 

CATTTTG ATG 

ACAATGGACC 

GCACCCGAAC 

GATCTTCCTG 

ACTCCTACAA 

TATGGCGTGC 

TTTCCGAGTC 

CTCAGATGCT 

CAGCATGACC 

CATGTACCTC 

ACATCGGCAA 



TTTACAAGAA 

AATGGATGCA 

GCTGCCTTTA 

TGAACTGAGG 

GTATATTCGG 

ACCAAAGGCC 

TGTCAGCAAA 

TAGGAGATAC 

GACTGGTATC 

AGACATGGTT 

ACGCCGTGAT 

TCCCGGAAGT 

GATGGGCTGT 

AGTGTCACTC 

AGCTACCTTG 

AATGAGGAAA 



TATGAATTCG 

GGAAAACTGG 

TATTCGGTGG 

AAGCCATTAG 

TGCTCTTCGA 

TGAAGCAGTC 

TTCTGGGCTT 

AATATTCATT 

ACCACATCAC 

GCCGGGGGAG 

GTACTCTTAC 

TTGCCATGTT 

GTGGTTAACT 

TCACTTTCAG 

TGCTCTTCTG 

ACAACGAAAG 



AAAAGCAGTT 

AAGAAATCTT 

TCGGCACCTA 

TGCTCTGGTC 

ACTGGTGCTT 

AGTTTGTGAC 

ATGCATTTGT 

ATTCTGAGGA 

TGTGCTCCTG 

GTTGGTTCAT 

TATGCCTTGC 

CATCACCTTG 

ACCTGGTCTT 

AACATCTTCT 

CCATTTCTTC 

CTGAATAG 
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Figure 50 



1 MNMSVLTLQE YEFEKQPNEN EAIQWMQENW KKSPLFSALY AAFIFGGRHL 

51 MNKRAKFELR KPLVLWSLTL AVFSIFGALR TGAYHVYILM TKGLKQSVCD 
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